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Linking DOS and Unix 


Data Encryption 


SETTING THE STANDARDS 


JUNE 1990 А McGRAW-HILL PUBLICATION 
_—_—— —— File Options Window Help 
Sun's New 

SPARCStation SLC 
State of the Art: 

Networking 


ESDI Disks 


PLUS 
Lotus Magellan 2.0 


Modular 486s from AST 
and ALR 


Mac PageMaker 4.0 = X 
A VGA Multimedia m on 
Board 


Borland's New Turbo 
Debugger 


Full Impact 2.0 


440 


29920 


06 
$3.50 U.S.A. 
$4.50 INCANADA 
0 25570 0360-5280 


Cheetah’s 33-MHz 486 


High speed 
from hot cycles 
and ultrafast memory 


graphical environment 
desktop applications 
DOS switcher 

V86 multitasker 

virtual memory manager 


THE CREDENTIAL 
AWORLD LEAL 


Before the Dell System 325 was named the top 
386 personal computer by the rest of the world, it 
had quite a following at home. 

Winning both the PC Magazine Editor's Choice 
and PC World's Best Buy awards. 

And most recently, it was rated number one for 
overall customer satisfaction, in a PC Week poll of 
| corporate volume buyers. 

One reason for this unprecedented 
? popularity is that Dell deals directly with 
every Dell customer in the world. 


| Custom configuring each computer. 

_ Responding to the needs of each user. 

d — co when you call Dell for a System 
325, you get more than the exhilaration of running 
the world's top rated 386 computer, you get 
something called satisfaction. 

With a 30-day money-back satisfaction 
guarantee, self-diagnostic software and 
toll-free expert technical support. 
As well as next day on-site service 

| provided by Xerox Corporation? 

| And you can get it starting at 
$3,999. With leasing plans as low 
as $145 a month ?* 

Call us toll-free. And Dell will 
custom configure a System 325 
for you. 

After all, that's what the 
world is coming to. 
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"ТІ! _THEDELL 
ч SYSTEM? 310 
Ж IO MHz 386 


А! The best combination 
of perlormance and 
value im its glis. 


STANDARD FEATURES: 

"Intel ОАА microprocessor 
running a; 20 МН: 

тағыла | MB of RAM, optional 
2 MBor 3 MB cf RAM? expand- 
able to Ie MB (using a dedicated 
hugh «peed 32-bit memory sic] 

* Advanced inel 82385 Cache 
Memor Controller with 32 KB or 
high spese static ВАМ cache- 

* Pase mode interleaved memory 
architecture. 

ELA stem include a high 
Pertormance Lo-bit video adaprer 

«Socket for 20 MB Intel 52185) 
or J MH: WEITER 3165 math 
сортосеь 

13,257 L2 MBor 5.57 1.44 MB 
diskette dnve. 

* Dual Jiskerre and hard drive 
conrralier 

* Enhanced ІСІ ec kevboand 

* | parallel and 2 seral ports 

. OC watt power supply 

* 8 тту stindard expansion 
slots (6 available! 

* 12. month On-Site Service 
Самптаст provided by атақ: 


те ommend Lease Plan. Laime 
fer as low as 5123/mamth. 

“erro Extended Service Plan 
[ricmg starts 5231, 

МБ TTL Monochrome — 
tem 2,290 
40 MEB VGA Color Pl 

System 53 706 
И! MB VOS Calor Plus 

System тазы 
ТАТ MB Super VO Color 

System. {ААК $4,498 


Prices listed reflect | MB ot RAM. 
BO, 190 and 322 MB hard inve 
pontigurarons also available, 


THEDELL SYSTES ТЕЗЕ 
lë MHz 56А. 

The релесі low profile mainstream 

computer. combining 3869 X power 

and companibiliey with unprece- 
dented value and support 
STANDARD FEATURES 

"Теге &O3865X microprocessor 
running at le МНЕ. 

* Standard 312 КА RAM, ope 
топа САН, МЕ лг! MB 
ҚАМ" expandable ro io MB 
[8 MB on svitem board? 

Page mode interleaved mimon 
architecture 

"LIM 4.0 support Тот memon over 
PER 

" Integrated diskette and high per 
formance 16-і WGA video 
сот ет on seem board. 

* Socket for intel 503875 math 
Coprocessor. 

23,257 L2 MB or $57 44 MB 
diskezre drive. 

* Integrated high pertormance hand 
disk intertace on vestem bard 

r Enhanced Wl- key ker board. 

* | parallel and 2 sral ports 

*S fulleiced lo-bit AT expansion 
slots available 

* 12-monihi On-Site Service 
Contract provided Py Xerox 

== ттытытсыы Lease Plan. Lease 

for as lau a3 $7 Z2/monzh. 
Хата Extended Senice Plum 

pricing starts at $1965. 

10 MB WGA Monochrome | 

"ster $1, 899 

32 MB OA Color Plus 

күзеп ықы 

к № { Е Super MCA, Sy aT 

(ха ам 

[AO MB Super WGA блести 

[SOC 35.0900 

Preces reflect 212 КЁ КАМ. 

G40 КЕ versions of the abore жтт 

are available tar an ата 830, 

ТМА veriore tor am additional 

550, and 2 AGB veracns for an 

adiinonal 3500. 

Rand E72 MB confimararsons alan 

xvailable 


THE ЖЕЖ 
DELL SYSTEM? ІТ 
fo МЇН: iem 


This new full-teatured, 
battery powered 1565 
laptop смт» less than 
most Deb [aptos 


STANDARD FEATURES: 

ізге! Ы А microprocessor 
running at 16 МНЕ 

"Standard | MB or RAM, optional 
IMB o RAM” expandable co 
SMB Lan the stem board wing 
IMB SIMA Is} 

* LUM 3.0 support Гот memor ovet 
1 MB. 

* Adhyustatle and detachable rhi x 
MO АЕА Liguid Crystal Display 

"ты: mdustry standard Һай 
Shir expansion гї. 

«Socket toc 16 МНЕ Intel 8238 72X 
math coprocessor. 

5,57 LH MB кеге dee 

1 3-Lesy ша board with embedded 
numeric kepad and separate 
cursor control keys 

* ] parallel. | serial, and extemal 
Wiad, monitor port 

* Connector for ІГІ- шеу Таны 
гг numenc lapaá 

2 Two Removable and rechargeable 
Мата barter: packs ип 
Dell’: “Continuous Power Barter: 
Sytem (patent pending! 

* А Adapter, 

" I2-monrh On-Sire Service 


Саят аха Py heron 


потта Lease Pln. Lease 
for as lu as 8127 memzrh. 

Жетек Extended Service Plon 
prüicmg starts ш 53413. 


20 MB, | MBRAM 23,404 
MB, 2 MBRAM ым 
3 MB. LSBRAM 53, T99 
AC MB, 2 MERAM $3,009 


THE DELL 
STS TEAL" 210 
12.5 МН: 256 
The price says this is 
an entree] stem 
The pertormance save ir a lot more 
STANDARD FEATURES; 
-ADIRA microprocessor 12,5 МН: 
"апаа УНЕ КАМ оғ. 
nonal eS! RE 1 Xipor 2 МА 
ҚАМ" expandable ro lo МБ 
а MB on the «tem board! 
и [игъ tote туал memes 
architecture 


"МЇ 4.0 support tor memon iier 

ӘСКЕ 

"Їп diskette and high per- 
formunce Бері YOA video 
controller op system board 

r Scker tor [nre] 2247 math 
cK + А 

"аа Ег 144 MB 
diskerre drive 

* Integrated hugh peformance hand 
disk Interface on stem board. 

* парка 7-е kevbeoard. 

" 1 parallel and 2 serial ports 

"ало Ip-bit AT exponen 
ahars ПЫ asia is 

= 12-mànth On-Site Serine 
Сотитаст provided br Xerox: 

Commercial Lease Phm. Lease 

for as Lew as $41) month. 

nma; Еты Service Pls 

pricmg sums ar 5179. 

IO MB OA Somes brome 

Катети ` 

20 MB YGA Calor Plus 

Este 

30 MB VGA Monochrome - 

estem ч 

МЕА Calor Plus 

Exstem 51 

Proc listed песе H2 KBor БАМ! 

c КЕ versions ot the аран evs 

terae are ала Ее К an adicional 

850, | MB verions for an additional 

S150, and 2 MB veracns ter an 

addinonal $ X. | 

SC and 100 MB hard drre contis 

mirc also available. 


IHE DELL SYSTEM" 325 25 MHz 386. 


An even better value at these low prices. 


STANDARD FEATURES: 


* [ial diskette and hard drive controller. 


r [nre] ЕО336 microprocessor running at 25 МНЕ. * Enhanced ІСІ Беу keyboard. 


--- зен — * Standard | MBof AM, optional 2 MBor 4 MB of RAM" 
expandable to 16 MB (using a dedicated high speed 32-bit 
memory slot), 


* | parallel and 2 serial ports. 
* ZO0-warr panver supply. 


= * 8 industry standard expansion slors (6 available}. 

» Advanced Intel 82385 Cache Memory 

Controller with 32 KB of high speed 
static RAM cache. 


* ]2-monrh On-Site Service Contract provided by Meris- 


“Commercial Lease Plan. Lease for as low as $145/month. 
Xerox Extended Service Plan pricing starts at $370. 


* Page mode interleaved memory 


architecture- 40 MB VOA Monochrome System 51,999 
* VCIÀ systems include a high IO MdB VGA Color Plus System 34.800 
ap каш I MB Super VGA Color System (800x600) — 84,999 


150 MB Super VGA Color System (ЭХА) 33,4 


Prices listed retlezr 1 MB of RAM. 80, (50 and 322 MB 
hard drive contiguranons also available. 


CAD users: T 154010 Graphics Accelerator, 
High Resolunon Graphics. (1024 x 768) 5599 


# Socker for 25 MHz Intel 50387 
or 25 MHz WEITER 3167 


math coprocessor. 


03.275" 1.2 MB o 3.5" 1.44 MB 
diskette drive. 


"Performance Enhancements: Within the first megabyte of memory, 128 KB ( 3168X. МЫП and 210), 384 KB (325 and 
3101 of memory is reserved for use Ey the system to enhance performance. Сап be optionally disabled on 1165X and 210. 


cata ane subsect Eo cbange without note; Dell canna be reponat funtion ш typi рақтар, "Tien: boredom Se menth 

open-end leans. Leasing arranged 5 Lening Grasp, Imc. In Canada, contzgaranions ind pees mar vam LIMIN cs а атте Мт Trademark s? 
АТТ cs the | лин Seats amd other нл, DELL SYSTEM ua manete! грант ot Dell Computer Cosporiem. [tel ma nggered 

trademark and кателігін Intel Corpesation: Chez атпа ағы trade місе аб р ro earns buc тке» claiming efie moie 

and names thee рса агь. Dell CompeneriCorperanon фи аит» any propraetam, interest in trademarks and trade tures orber rien item 
Гтезле service noy nos be availabe in certain ane 

SSM) Dell ampere чанати е, All hoe reed 


ADCODE HEI5 - 


When computer publications from nine 
countries got together and voted for the best 386 ^ 
5 Ү5ТЕ Y computer, it marked a major shift in power. 

P» They chose the Dell System” 325 head and 


shoulders over every other system in the world. 


Тит the page and find out why. D F ü L 
800-365-1480 | Ти? 


FOR NETWORK OR UNIX INFORMATION, CALL 800-675-L'NTX. 
i For Dell m Conadi аш 80387-5752, 
Іп Сапаја AA-AAA fe DIR 08004145355. In German 061 3/701. In Frmce! DER DOIS 55 In bueden 700-713 50 


Germany Hungary 


Yugoslavia Poland 


United Kingdom 


Spain | Italy 
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Years 


Standard Features 
at $5995... 
EISA 

33-MHz 386 
64-KB Cache 
5-MB НАМ 
106-МВ Нак Етек 
What тоге же 
could уор ате == 


i 


An Honest, 
Affordable 
Upgrade Path. 


You know what you want ALR's PowerVEISA 33/386 25-МН?. 33-MHz (available 
from a 386'" PC. ALR's offers vou an honest. second quarter] and future 
PowerVEISA 33/386 affordable upgrade path to 14867“ processors. 

delivers. Cached 33-MHz 

performance, plenty of RAM ALR PowerVEISA 1486 33 Module 


ALR PowerVEISA 
4486/25 CPU Module 


ALP =. 
to run even the bulkiest of [OPERE 


today's applications, a choice 
of high performance hard 
disks, and EISA compatibility 
— all at a price that puts 
many similarly equipped ISA 
systems to shame. So what 
more could vou want? 


ALR PowerVEISA 
386/33 CPU Module 


How about the future? "P" ДІК PowerVEISA System Board 


Proes and configurations вру! Eo Change witout notice Злом wih panonal mente: Prices gased on US oolars 


һе modular design of this 
system lets you change 
processors in about five 


minutes. More importantly. you 


can change the CPU module 
without having to replace 
cache or system memory, 
saving you hundreds of dollars 
when compared to some 
compet-itive upgrade schemes. 


Engineered for the future. the 
Noor-standing chassis of the 
PowerVEISA 386/33 can 
accommodate a total] of 49-MB 
of memory and up to 1.2-GB 
(gigabytes) of fixed disk 
storage. Its EISA capabilities 
let you take advantage of the 


ALA ьа aged trademara and Powe VEISA ка trademark of Agvanced Log c Regea. (ас AST ang AST Premium ara registered trace aks of AST Research nc Hue 


Still What 


Want... 


Introducing the ALR 
PowerVEISA 386/33- 


ALR 
PowerVEISA 386/33 
Model 110 

1386 33-MHz CPU 
5-MB RAM 

| 64-KB Cache 

| 106-MB Hard Drive 
EISA 
Optional VGA 


NN 


add $295 
$6,290 


1486 25-MHz Upgrade 
add $1995 
EISA Standard 


$8,285 


AST 
Premium 3865/33 


| Model 115V 


i386 33-MHz CPU 
2-МВ RAM 

32-КВ Cache 
110-MB Hard Drive 
ISA 

VGA 


$8,495 
i486 25-MHz Upgrade 
add $2995 
Optional EISA Upgrade 
add $1250 
$12.740 


PowerVEISA costs $2200 less today; over the 
years, it can save you more than $4400 ! 


latest in 32-bit I/O and bus 
mastering technology. while 
remaining compatible with 8 
and 16-bit "AT" boards. 


Even the PowerVEISA's 
innovative FlexCache- 
memory architecture was 
built for the future. Based on 
ALRs award-winning 
FlexCache architecture, this 
64-bit dual-bus design 
incorporates an advanced 
"read and write back" 64-КВ 
cache. FlexCache- has been 
fine-tuned for optimum 
efficiency, especially when 
combined with an i486 
processor upgrade. 


raderans 2 lel Строев оп АТ is а reg steed tacema of |tematona Был па в Мас" ras Corporation 
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Add ALR's one vear factory 
warranty, on-line technical 
support, and optional on-site 
service from Intel!" to round 
out one of the best PC invest- 
ments around. 


The PowerVEISA 33/386 -- 
ready to meet today's needs 
and tomorrow's challenges. 


For more information on the 
PowerVEISA 33/386 апа ALR's 
complete line of systems. please 
cal: 1-80 “444-4 


ALR 


Ж 
Advanced Loge Research. Inc 
$40) Jeronimo Inine. California 2271A 
(714! 581-6770 FAX: (714) 581-9240 


SEF 456 arg 466 ага 
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COVER STORY 


First Impressions: 
Three’s the One 
page 122 


Will Windows 3.0 
be the death 
or salvation of OS/2? 


NEWS 


MICROBYTES 
Late-breaking technology 
and industry reports 

from the BYTE news staff. 


WHAT'S NEW 

Product snapshots of 

recent hardware and software 
announcements. 


FIRST 
IMPRESSIONS 


SHORT TAKES 
Magellan 2.0, Lorus expands 
its intelligent DOS shell 


PageMaker 4.0, а nearly perfect 
program from Aldus 


Ergo Model 1: The Brick, 
trulv transportable computing 


Turbo Debugger and Tools 2.0. 


Borland 's beefed-up toolkit 


Full Impact 2.0, 
Ashton-Tate adds features 


Cheetah's Golden Performer 
Cheetah's new 33-MHz 486 
machine is one fast cat. 


Sun's Low-Cost RISC 
A powerful diskless version 
of Sun's SPARCStation. 
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Windows 


142 


164 


170 


174 


178 


184 


186 


188 


3.0 


REVIEWS 


PRODUCT FOCUS 
Networks of Peers 
Low-cost alternatives 

to dedicated server LANs. 


Two to Grow On 
CPU-upgradable systems 
from AST and ALR. 


Window Wonderland 
VideoLogic's multimedia board 
turns YGA screens into video 
playgrounds. 


More 16-Million-Color Fireworks 
superMac Technology's 
ColorCard/24 and Spectrum/24 
Series III video boards. 


Da Vinci Does It Penlessly 

Da Vinci's speedy RasterPro 
720 delivers design-quality plots, 
with color printing on the side. 


Fast Fonts: 

PostScript Gets Turbocharged 
HanZon's RISC-based 
controller turns LaserJet printers 
into PostScript hot rods. 


5mall Footprint, Big Impression 
Emerald Computers' LANstation— 
small size, big price. 


Just Add Water 

Rational Systems' Instant-C 4.0 
promises instant software 
gratification. 


190 


193 


200 


203 


212 


217 


224A 


233 


241 


252 


Thoroughly Totable Tandy 
The Tandy 1100 FD offers all 
the necessities—and then some. 


The Zen of Symbolic Math 
Theorist takes the low road 

to equation solving by 

leading you to the right answer 
on your Мас. 


STATE OF THE ART 


NETWORKING 
Introduction 


Growing Pains 

Buying a LAN is kid's stuff 
compared to the problems you can 
encounter trying to expand it 

and connect it to other networks. 


The Latest GOSIP 

Sooner or later, the federal 
government's new profile for 
procurements. called GOSIP. 
will affect us all. 


Want to Catch Some Z's? 
Zero-slot LANs are a proven 
way to provide file transfer 

and peripheral- and file-sharing 
capabilities. 


On the Radio 

A wireless LAN can 

provide a flexible alternative to 
its earthbound cousins. 


Need More Fiber? 

From FDDI to HDTV to broadband 
ISDN. fiber-optic technology 

is changing data communications, 
Are you ready to make the move 

to fiber? 


Primed for Performance 
Balancing the need for 

resources against a changing 
environment 15 à shared problem. 
Can the solution be a shared 

one as well? 


Making Connections 
Your source to networking 
products and information. 
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256 


269 


281 


297 


311 


371 
372 
374 


Inquiry Reply Cards: after 376 


Images from the Deep/256 


FEATURES 

Images from the Deep 6 
Using a fiber-optic network 

and oceanographic vehicles, 10 


Woods Hole scientists are probing 
the wonders of the ocean, 
34 
Consortia: High-Tech Co-ops 
Computer and chip consortia 
are working hard to give the U.S. 
an edge over foreign technology. 


DOS and Unix: 

On Speaking Terms 

A productive link between 
DOS and Unix systems begins 
with an understanding of Unix 
network basics. 


326 


380 


HANDS ON 


UNDER THE HOOD 382 
The Evolution of ESDI 
One increasingly popular 
alternative to the ST506 interface 
is a descendant of 87506, ЕЗГІ, 
384 
SOME ASSEMBLY REQUIRED 
Cloak and Data 
An explanation of secret codes 
and a puzzle to test your skill. 


HEADER SERVICE 
Editorial Index by Company 
Alphabetical Index to Advertisers 
Index to Advertisers 

by Product Category 


PROGRAM LISTINGS 
From ВІХ: See 308 
From BYTEnet: call (617) 861-9764 
On disk: See card before 145 


The Unix /bin/97 


DEPARTMENTS 


Spotlight 


Editorial: Taiwan, the Soviet 
Union, and You 


Letters, Ask BYTE, and Fixes 
Why the Micro Craft Dimension 
was an Edsel. 


PERSPECTIVES 


CHAOS MANOR MAIL 


The Father 

of Computer Graphics 

The roots of graphicallv oriented 
computer systems stretch back 

to World War II, MIT, and a 
visionary graduate student. 


PRINT QUEUE 

In Darkest Self-Similarity 
Hugh Kenner surveys the 
literature on fractals. 


STOP BIT 

The Flight of the Bee Wolf 
A bee-hunting fly performs 
navigational feats that put 
man's computers to shame. 


REGIONAL SECTION 
begins after page 64 


EXPERT ADVICE 


65 
COMPUTING 
AT CHAOS MANOR 
A Tale of Three Conventions 
(and Two Cities) 
by Jerry Pournelle 
A look at CD-ROMs and a report 
on the American Association 
for the Advancement of Science. 


85 
DOWN TO BUSINESS 
Who, What, When, and Why Not? 
by Wayne Rash Jr. 
A business scheduling package 
can restore your sanity. 


91 
MACINATIONS 
Rising from the Ashes 
by Don Crabb 
Don hauls out his crystal ball 
and predicts Apple's near future. 


97 
THE UNIX /bin 
Free Software! 
by David Fiedler 
When it comes to user-developed 
Unix programs, there is such 
a thing as a free lunch. 


103 
OS/2 NOTEBOOK 
08/2 Marries DESQview 
by Mark J. Minasi 
The latest version of OS/2 
lets you run multiple DOS sessions. 
a la DESQview. 


109 
NETWORKS 

A Natural Match 
by Mark L. Van Name 

and Bill Catchings 

Sharing CD-ROMs over a LAN 
seems like a natural idea. 

So why isn't it easier? 
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6.0 AND COUNTING! 
Integrate sophisticated features 


into your Microsoft C and QuickC 
applications with 


С TOOLS PLUS/6.0" 


C TOOLS PLUS version 6.0 is filled 
with many advanced routines for 
developing high-powered C applica- 
tions, including: virtual, stackable 
menus and windows with fuil mouse 
support and optional 

“drop shadows"; multi- 22 

ple virtual pop-up 

help screens; a min- 

iature multi-line 

editor for gathering 

| user responses in а 

robust fashion; a 

single function call “ 

which сап move, resize, “ҸҸ 

and promote a window or "Weg 
| menu on top of all others; the 


abilitv to update covered windows | 


automatically when they are written 


to; support for EGA, VGA, and 


MCGA text modes including 80-, 43-, 
and 50-line modes; support for the 
enhanced (101/102 key) keyboard. 


All this and more for only $149! 


С TOOLS PLUS/6.0 also contains 
functions for writing interrupt 
service routines; creating pop-up 
memory resident applications: 
eneral memory “peeks” and 
“pokes”; access to the DOS PRINT 
utility; as well as many other 
general utility functions and 
macros. 


COMPLETE PROFESSIONAL 
PACKAGE. 


Blaise Computing's function 
libraries offer easy to use solutions 
to vour programming needs. You 
get source code, complete sample 
programs, and a comprehensive 
reference manual with extensive 
examples. Supports QuickC and 
Microsoft C 5.0 and later. 

30 DAY GUARANTEE. 

If during the first 30 days vou are 
not completely satisfied, we'll 
refund your money. 


Other powerful products from Blaise 


Computing 
C ASYNCH MANAGER™ 
ASYNCH PLUS!" 
VIEW232™ 

| POWER SCREEN™ 
Turbo C TOOLS™ 
POWER TOOLS PLUS!" 


Call today for more information 
(800) 333-8087 
BLAISE COMPUTING INC. 


2560 Ninth Street, Suite 316 
Berkeley, CA 94710 
1415) 540-5441 


|». = FAX (415) 540-1938 
TORRE аге 


property of their 
respective Дз. 
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THE NEWS IN 
REVIEWS 


A redesign for the 
reviews section and a look 
at yesterday and today 


e have made a couple of 

changes in our product re- 

views this month. Most ob- 

viously, we've redesigned 
the reviews section. Less noticeable, 
uniess you read magazine mastheads, is 
that al] staff involved in reviewing prod- 
ucts are now part of the BYTE Lab. 

Our redesign goals were simple: Make 
the reviews appear as their own section 
rather than as individual articles. saving 
precious column inches in the process; 
and allow more flexibility for photos, 
figures, text boxes, and other means of 
enhancing the basic evaluation. Art di- 
rector Nancy Rice and assistant art di- 
rector Joe Gallagher deserve credit for 
achieving those goals. 

Placing what was previously called the 
BYTE reviews department under the 
BYTE Lab moniker emphasizes the im- 
portance and seriousness that BYTE 
places on the product evaluation process. 
We use the same tried-and-true review 
procedures we did before, and that has 
always involved everyone who is now 
part of the BYTE Lab. The name change 
makes that clear. 

You'll also notice the BYTE Lab logo 
appearing in each review. That logo 
means that the product has been evalu- 
ated by BYTE Lab standards. It also 
serves to distinguish BYTE reviews from 


our Short Takes and First Impressions. 
which are not ful! evaluations but early 
looks at upcoming products. 

You are the beneficiaries of these 
changes. We hope vou'll find BYTE 5 re- 
views more useful and enjovable as a re- 
sult. If not. drop us a note telling us why. 


The Father of Computer Graphics 
Today, we take the idea of a graphical 
user interface for granted. But 15 years 
ago, the technology was restricted to ad- 
vanced research and militarv svstems. 
And 15 vears before that, the idea that a 
person could use a computer interactively 
was unheard of. Then. an MIT student 
came up with an innovative doctoral 
project, a system that laid the foundation 
for today's interactive computer graph- 
ics. This month's fifteenth anniversary 
special telis the intriguing tale of Dr. 
Ivan Sutherland and his trailblazing 
graphics system, Sketchpad. 


R&D Consortia 
Computer technology is one of the few 
areas Where the U.S. holds an edge over 
its global competitors. But that lead is in 
danger of slipping away in the face of Jap- 
anese enterprise and a united Europe. 
As in other high technology areas, a 
few U.S. companies are “circling the 
wagons” — joining together in R&D con- 
sortia that aim to provide them with a 
competitive edge. Technical editor Janet 
J. Barron takes a look at the current state 
of computer consortia in her article 
“Consortia: High-Tech Co-ops” on page 
269. 
— Michael Nadeau 
und Kenneth M. Sheldon 


Integrated Software for 
schematics % PCB Artwork 


Introducing HIWIRE*Plus 


Wintek’s snARTWORK' 
pioneered low-cost printed- 
circuit-board CAD. Then HiWIRE 
set the standard for procuctivity 
and ease-of-use in schematic 
capture. Now Wintek introduces 
HiWIRE-Plus, integrating 
| HIWIRE's schematic features 
with a powerful printed-circuit- 
design facility. 


Creating Schematics 


With HiWIRE-Plus, simply 
connect library symbols with 
wires and buses. Creating and 
changing symbols is fast and 
painless. Produce your drawing 
using a dot-matrix printer, laser 
printer, or pen plotter. 


Circuit-Board Design 


HiWIRE-Plus gives you all the 
design freedom you want: you 


choose the grid size, trace widths, 


and pad shapes. The board size 
and number of layers are vir- 
tually unlimited. HIWIRE-Plus is 


pertect for surface-mount, micro- 


strip, and ECL applications. 


HiWIRE-Plus Advantages 

L] One tool for schematics and 
printed-circuit artwork 

O Easy-to-learn menu-driven 
operation; complete docu- 
mentation and tutorial 

(1 Schematic libraries with TTL, 

CMOS, ECL, ladder, micro- 

processor, and discrete 

components 

Netlist and bill-of-materials 

utilities included 

Circuit boards up to 60x60 

inches and 256 layers 

Variable grid size, trace width, 

and pad size (001” resolution) 

PCB library with DIPs, SIPs, 

SMDs, PGAs, TOs, and edge 

and D connectors 

O Schematic-to-layout cross- 
checking 

LJ Design-rule checker 


(1 800 number for free support 
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System Requirements 


O ІВМ PC, XT, AT, or PS/2 with 
512K RAM, printer port, color 
monitor, and CGA, EGA, or 
VGA graphics card 

[] Microsoft Mouse 

[] IBM ProPrinter or Epson 
dot-matrix printer, and/or 

L} Houston Instrument or 
Hewlett-Packard pen plotter 


Higher Performance 
Better Value 


Still only $895, HIWIRE-Plus 
delivers quality schematics and | 
PCB artwork. You don't need to 
guess if HIWIRE-Plus is right for 
you —we guarantee it! Try it for 
30 days at absolutely no risk. 
Call toll free today and put 
HiWIRE-Plus to work for you. 


Wintek Corporation 

1801 South Street 

Lafayette, Indiana 47904-2993 
(800) 742-6809 or 

(317) 742-8428 

FAX: (317) 448-4823 

Telex: 15-624-6480 

Europe: RIVA Ltd., England, 

Phone: 0420 22666, FAX: 0420 23700 


Australia: Wintek Software 
Phone: (08) 2720028, FAX: (08) 3733145 


til now thisis h 
and word processo 


Use Microsoft grates. Shu see, they were "e to 
Excel and Microsoft work together. Which means they share 
Word for Windows а сооа deal more than a name. 
and you'll no longer Like data for instance. Now you 
be saddled with the can cut and paste words, tables, charts 
problem of combining and numbers to your heart's content. 
words, numbers and From any document, in either program. 


хлорот у JO] [ON к 
SMOPUL AY JO] PIO YOSIN 


For more mformation, call (800) 541-1261, Dept. L6. Outside the US. and Canada, call (206) 882-8061. In Canada, call (416) 673-7638. © 1990 Microsoft Corporation. 
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What’s more, these products are 
based on the Microsoft Windows envi- 
ronment, an approach that’s not only 
inherently easy to use, but rapidly be- 
coming the industry standard. 

It is this environment that allows 
for complete and total WYSIWYG. Or 


adsheets 
worked together. 


what you see 1s what you get. Translated 
that means the image on-screen looks 
precisely like the final document. 
Something that will save you 
more than a few trips to the printer. 
Beyond — 
sharing the 
same overall 
physical ap- | 
pearance, these 
қориды 
so share sim- 
ilar commands. W ih Mis oft Excel and Word, you can make 
Sowhen you've ЕКЕНШ 
mastered one, | 
you'll have а 
solid under- | 
standing of the 
other as well. WT 
And sur- | 
prisingly, using. Й 
Microsoft Excel Bee 
and Word together requires very little 
brain power. All you need is a 286/386 
computer with 2 megabytes of random 
access memory. Also known as RAM. 
For more information on how 
pe these products work together, 
call (800) 541-1261 Dept. L6. 
Before you get roped into buying 
the wrong product. 


Making it all make sense 


Ей Arbor. Shoes Lid. 


Ты EL: “yates Cheri ізі 
PATEL? 


Ad rights reserved. Microsoft and the Microsoft logo are registered trademarks and Making it all make sense and Windows ave trademarks of Microsatt Corporation. 


These countries 

may be a major factor 
IN your computing 
options for the 1990s 


aiwan and the U.S.S.R. are 
about as different as can be. Tai- 
wan is only three times the size 
of Connecticut. The U.S.S.R. is 
the largest country on earth. Taiwan has 
a tropical, marine climate: the U.S.S.R. 
has many climate areas. but it tends to- 
ward the cool temperate and colder. Both 
countries are becoming increasingly 
important players in the world of 
computers, 

For example. it's an almost certain bet 
that major chunks of your desktop system 
came from Talwan—and not just chips 
and small parts. Taiwan :s the world's 
number-one supplier of monitors and is 
number two in producing terminals and 
number three in building complete 
microcomputer systems. It's also a major 
source of disk drives. add-in cards, 
printers, and other peripherals. 

In 1988 (the last year for which I have 
export numbers), Taiwan's computer 
products exports reached well over 51,2 
billion (іп U.S. dollars), double what it 
was just two years previously. And that 
figure is still climbing. 

Each year. the Tarwanese government 
sponsors a huge computer trade show 
called Computex. The show is roughly 
the size of Comdex here in the U.S.—but 
when you consider the relative sizes of 
Taiwan and the U.S.. vou see that pro- 
portionally. Computex is staggeringly 
large. 

I'l] be attending Computex in June, 
and spending a week meeting with offi- 
cials of the government and the leading 
computer companies there. In a future 
issue, I hope to tell you what new prod- 
ucts and technologies I've learned of, 
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EDITORIAL Ш Fred Langa 


TAIWAN, 


THE SOVIET UNION, 


AND YOU 


and what impact this Asian powerhouse 
16 likely to have on the computer industry 
and on the range of products and prices 
available to us. 


Back in the U.S.S.R. 

At the other end of the computing spec- 
trum. the U.S.S.R. isn't the number-one 
supplier of anything. Or the number two. 
Or the number three... . 

But the Soviets do have a vast hunger 
for computer products and a tremendous 
untapped resource of world-class pro- 
gramming talent. 

In an earlier editorial ("The Russians 
Are Coming," October 1988). I wrote 
about one of the earliest efforts to export 
Soviet business software to the West: 
Members of the U.S.S.R. Academy of 
Sciences toured the U.S. looking for 
interest in their generic "software 
factory." 

The “factory” is a collection of mod- 
ules ranging from à natural-language 
database to equation solvers to financial 
modelers. With a minimum of program- 
ming, you can customize modules in the 
factory to solve a very wide range of 
problems: Feed data—almost any data— 
into the system, select and program the 
appropriate modules, and get your an- 
swers Qut the other side. 

The factory was creative, innovative, 
cleverly done, and quite unlike anything 
I'd seen before. The Soviet programmers 
had produced an amazingly complex 
problem-solving environment from the 
ground up— despite a lack of access to the 
tools we're familiar with, and despite the 
forced necessity of working with rela- 
tively underpowered hardware. For ex- 
ample, they needed a better way to build 
and manage the modules, so they created 
a new language that's sort of an object- 
oriented Prolog. 

Along the way. they needed a Cyrillic 
word processor. so they wrote a program 
that easily equals many that are in use in 
the West. And all their code had to be 
tight and efficient because it had to run 


on, at best, 12.5-MHz IBM PC AT clones. 

Of course. Soviet programmers work 
on more than just large-scale projects: 
Alexey Pazhitnov has become the 
U.S.S.R.'s first (and so far only) soft- 
ware cult hero on the strengths of his Te- 
tris and Welltris game software. 

Clearly. there's plenty of software tal- 
ent in the U.S.S.R.. and if the obvious 
economic obstacles can be removed, the 
U.S.S.R. could become a world player in 
software by the middle-to-late 19906. 

But the obstacles are severe. BYTE 
columnist Jerry Pournelle (who recently 
was voted the most popular computer 
columnist in the LU, S. S.R.) visited the 
U.S.S.R. this April. just before the Lith- 
uanian economic blockade. and reports 
that "there are lots of business opportu- 
nities, if only you can figure a way to get 
your share of the profits out of the coun- 
try.” You can't take rubles out of the 
U.S.S.R.. nor readily convert them to 
another currency. 

Besides discouraging outside involve- 
ment and investment. it makes things 
hard on the Soviets. too. Jerry reports 
that the academicians and other profes- 
sionals he met in the U.S. S. R. all make 
about 300 rubles a month. At the "offi- 
cial" rate of about 6 rubles to the dollar. 
or the real-world rate of about 20-to-1, 
this salary works out to somewhere be- 
tween 515 and $50 (U.5.) per month. 
You can see why so few Soviets have 
ready access to personal computers. and 
thus why their talents lie mostly fallow. 

That may а!! be changing—although 
events in the U.S.S.R. are fluid and very 
hard to predict. Assuming that condi- 
tions still allow for travel from the West, 
ГИ be spending a week in Moscow as a 
guest of the International Computer 
Club. at its first post-glasnost meeting in 
mid-June. 

It should be a fascinating trip. Stay 
tuned. 

—Fred Langa 
Editor in Chief 
(BIX name "flanga") 


BORLAND INTRODUCES TURBO PASCAL 5.5 WITH OBJECTS 


Turbo Pascal,* the world-standard Pascal compiler, 
adds Object-Oriented Programming with our new 
version 5.5. We combined the simplicity of Apple's 
Obiect Pascal language with the power and efficiency 
of C++ to create Turbo Pascal 5.5, the object-oriented 
programming language for the rest of us. 


[t's easy to extend yourself 

If you're already programming with Turbo Pascal, 
it’s easy to extend yourself from struc- 
tured programming to object-oriented 
programming. And, Turbo Pascal 5.5 is 
the only compiler that 1s 100% source- 
code compatible with 
your existing Turbo 
Pascal 4.0 and 5.0 
programs, 


A fast object lesson 


Object-oriented appli- 
cation programs more 
closely model the way 
you think. Objects con- 
tain both data and code. 
As in a spreadsheet cell, the value and the formula 
are together. Objects can inherit properties from other 
objects. For example, a Porsche Carrera inherits most 


Turbo Pascal 5.5 Features 

ш New integrated environment 
tutorial 

m Hypertext Help with copy and 
paste 

m Enhanced smart linker & 
overlay manager 

B Support for 8087/80287/80387 

ш Integrated source-level 
debugmneg 


ш Inheritance 
ш Static & dynamic objects 
| @ Constructors 6 
Destructors 


в Object constants 
а Compiles @ > 34,000 
lines/minute 
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inheritance provides powerful modeling capabilities by allowing objects 
іо inherit atlribules from other objects. 
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attributes from the base model 911, but it also sports 
a whale tail. 

Turbo Pascal 5.5's object-oriented extensions 
give you code that's easier to change, extend, and 
Support. 

Turbo Pascal 5.5 Professional with 
Turbo Debugger^ and Turbo Assembler? 
The award-winning Turbo Debugger now includes an 

object inspector and hierarchy browser. 


Апа Turbo Debugger can debug any 
size program. 


pipe Upgrade objectively 


Pascal owners: 
Upgrading from Turbo 
Pascal 5.0 to 5.5 1s only 
534,95 plus $5 shipping 
and handling (875 plus 
shipping and handling 
for owners of Turbo 
Pascal 4.0 or earlier). 
Апа upgrading from 
Turbo Pascal 5.0 and 
earlier to Turbo Pascal 5.5 Professional 15 only 
$99.95 plus $10 shipping and handling. To order, 
CALL (800) 331-0877. 
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АП the monitors you’ll need for 


What you see is the remarkable MultiSync’ 3D color monitor from 
NEC. What you don’t see is how this one monitor can accommodate not 
only the broadest range of current mainstream standards, but also the 
next standard to become 
mainstream—8514/A, with 
its brilliant color resolution 
of 1024 x 768. 

Built around our award- 


winning multiple fre- 


quency technology, this | 
one monitor automatically adjusts to чекте race from ССА all the 
way up to 8514/A. Which means even if you haven't moved up to 
8514/А yet, you have the opportunity to purchase a monitor through 


foresight, rather than hindsight. 


Compulers and Communications 


all the resolutions you’ll need. 


Especially since the MultiSyne 3D also has a microprocessor-based 
digital control system that provides automatic screen configuration, 
lets you select the ideal resolution for your software, and even has a 


" memory that recalls your 


preferred screen settings. 


And it's also compatible 
with the IBM PC/XT/AT, 
Р5/2 and the Macintosh 
computer systems. 

| Ком, since NEC is ready 
to accommodate even the newest graphics standard to emerge, 
maybe the real question is: Are you? 


For literature call NEC at 1-800-826-2255. For details, call 1-800- 


NEC 


FONE-NEC. And in Canada, call 1-800-268-3997. 
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Just when Power Seekers thought 
they had nowhere left to go... 
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BM RISC System/6000 family. 


With the most powerful desktop workstation on earth. 


No matter how big the job vou re setting 
olf to conquer. the new IBM RISC System/6000 
family of РОМ ERstations and POW ERservers ік 
lor vou. The desktop POW ERstation 320 puts 
more than 7 MFLOPS and over 27 MIPS at vour 
commiand—power that soars as high as 13 
МОРУ and 4] MIPS in other models. 

What makes it possible is POWER Archi- 
tecture—Performance Optimization With 
Enhanced RISC—IBMs second generation of 
RISC technology. ft delivers up to four instruc- 
tons per cele and has the most powerful CMOS 
microprocessor in the business. 
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Micro Channel makes hoiilenecks 
ancient history. M RISC estem/0000 models 
feature а new implementation of the [BM 

Micro Channel bus with [/0 throughput of up to 
IU megabytes per second. And the Micro Channel 
\echitecture сап accommodate a doubling or 
even quadrupling of this data transfer capacity. 
making traditional. попехр: andable architectures 
seem primitive by comparison, 


Solid support for all UNIX. applications. 
These svstems are all based on the industry- 
standard UNIN operating system. And they ll 
run hundreds of applic ations in such diverse 
fields as engineering design. Huid dynamics. 
molecular mode ling. securities trading. techni- 

cal publishing and ge ophysical mode ling. plus a 
wide selection of commercial applications. 
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For the Power Seeker. 


Circle 153 on Reader Service Card 


A brave new world of 3D graphics. МІ our 
POW ERstations are built to deliver high-speed. 
high-resolution graphies. Our 3D processors 
offer an almost unimaginable palette of 16 
million colors. And our new Supergraphics 

POW ERstation 730 gives you 3D graphics capa- 
bilities that are really out of this world. perform- 
Ing nearly one million 3D vector transformations 
per sec ond. 


AIX” brings different worlds together. 
Ехегу model can come preloaded w ith LIN 
Version 3. IBM version of the UNIN operating 
system. It supports major industry standards. like 
POSIX “and TCP/IP. plus the programming 
languages С. FORTR AN, COBOL and Pascal. 
And AT allows the RISC system/6000 family to 
fit into vour installed UNIX base. as well as sour 
IBM SAA environments. giving vou the best of 
both worlds. 


Süpercomplier speed at a workstation 
price: 512,995. Our entry desktop POW ER- 
station 320 starts at $12.995 complete? And 
CVPTS member of the RISC System/OUt MI lammil 
comes with software service al no extra charge 
and а 12-month warrants. 


The worldwide support of IBM. Then. of 
course, theres IBM service when vou need it. 24 
hours a dav. 365 days a vear. To find out more. 
call sour IBM marketing repre sentate or 
Business Partner. 
For literature. call 
| 800 [BM-24168. 
mt. 225, And tind 
out why its the 
beginning оба пем | 
world for P ower | 
Seekers, | 


e 


уэе, 
JOUY 


ань — 


— 
==> ж z 
шшш 
115 a registered trademark and FIC System/S000 Micro Channa) АҒА and ЗАА ane 1гайалтагк в of Internaporal Gus macs Machines Corporation. UNIX i a registered trademare — Mili — — er 
z at ni Etnernet s a reGermark c! ihe NERO® Corporation POSIX is а tragermars of Institute of Electr cai and Electronic Engneers DECsiation 3100 and VAX are trademarks of к. am um um mm 
dal Equi enr Cor рогата SPAPCSianon 1 and NES are trademarks cf Sun Microsystems, SPEC mara is a trademark of Srarcard Performance Evaluation Corporation HAGAR — -— — -— онша 
THE HORR-ALE Characters, 7 S80 King Features Syndicate Inc - AM Cer 1990 all qms reser et нм Лл... 


—— F — inns 


AS- "n 
— d 


DR DOS 


...DR DOS is faster and cheaper and offers more It has all the equivalent features of PC/ MS-DOS 
features than its big-name counterparts. 3.3 and most of those of version 4.0, plus... 
| PC Week partitions larger than 32Mb, on-line help, alarger — í 
United States ТРА, and other neat features. C 
May B, 1989 Computer Shopper р 
United States се 
December 1980 | 
With DR DOS in ROM,...No disc drives have | мама, 
1 to be accessed, so the battery suffers less of a drain. 
5 [it] also frees memory for use by applications. More than an alternative. 
25 РС Magazine 0 : CHIP 
United Kingdom pi Germany 
June 1989 сс December 1989 


THE OBVIOUS CHOICE JUST GOT BETTER. 


WITH EXCEPTIONAL PERFORMANCE. The new version of DR DOS offers MemoryMAX.. (the fast 
way to get 620K) and disk caching (for throughput faster than DOS 4.x). 


WITH DESIRABLE FEATURES. Use DR DOS’ FileLink. and a serial cable to retrieve or transmit 
data between systems. The CLUA-compatible shell is easy to use— with mouse or kevboard. 


WITH INNOVATIVE TECHNOLOGY. BattervMAX.. increases the battery life of portable systems 
by two to three times” and runs with standard DOS applications. 


ROM- ог RAM-executable, the only choice is DR DOS. OEMs and System Integrators call Digital 


Research at (800) 444-4200. 


Digital Research. 


WE MAKE COMPUTERS WORK 


Digital Research offers a full line of operating systems from single-user DR DOS-.; multitasking. 
multiuser Concurrent DOS; to real-time, multitasking. multiuser FlexOS-. 


"Battery savings depends an ОЕМ implementation. Digital Research 15 а registered trademark and the Digital Research logo. DR DOs Semeur Ak. Filelink 
Batters МАХ, Concurrent and Fles are trademarks of Digital Research Inc. Copyright @ 1090, Digital Research Inc 
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Research news and industry developments shaping the world of desktop computing 


Edited by D. Barker 


NCGA Report: Great Graphics Coming Down 


canning the 

big picture 
at the recent 
National Com- 
puter Graphics 
Association 
show, it was clear 
that personal 
computers are 
becoming more 
popular as tools 
for producing 
dramatic, high- 
quality graphics. 
Workstation 
makers were 
there in spades, 
but they were 
outnumbered this 
time by vendors 
with products that enable personal computers to quickly generate sharp and 
colorful images. 

Powerful graphics processors and display controllers are helping turn 
relatively low-cost computers into machines that rival more traditional dedicated 
graphics systems. Perhaps the most bodacious of the new, inexpensive graphics 
coprocessors is Texas Instruments’ 34020, which the company says 15 three to 
20 times faster than its predecessor, the 34010, at on-chip graphics operations. 
Even more powerful than the TI chip is Intel's i860, a RISC processor torqued 
for graphics functions. Evidence at NCGA showed that hardware designers are 
now picking up оп the 1860, and products using it will become prevalent soon. 

Photo-realism is no longer the province of computers that only defense 
contractors and movie studios can afford. Although they're still very expensive, 
tools like RenderMan and HOOPS are empowering users with capabilities to 
generate realistic, three-dimensional images. 

Judging from comments from users and the size of crowds at certain exhibits, 
this year's NCGA made it clear that people want sharp. colorful, and realisti- 
cally rendered graphics. As the following stories report, vendors are responding 
with the necessary tools. 
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"Locomotion,'' generated by Pacific Data Images, was a 
winner in NCGA's computer animation competition. 


NCGA 
For Realism, Developers Calling RenderMan 


descriptions, in much the same way 
that the PostScript standard 1s used for 
defining characters in desktop 
publishing. Pixar will soon release a 
sample appearance library and is 
working with third-party developers to 
produce more catalogs. 

At the recent National Computer 
Graphics Association show, there was 
evidence that RenderMan 15 starting to 
catch on. Pixar introduced its first end- 
user implementation of RenderMan, 

continued 


C reating photo-realistic images 
requires tools for simulating 
surface textures and lighting effects. If 
Pixar (San Rafael. CA) has its way, 
"appearance libraries" of fabric, 
cement, stucco, wood, plastic, and 
other materials, as well as "shaders" 
for specifying lighting effects. will 
become standard tools for architects 
and artists who require photo-realism 
in their computer-aided designs. And 
all these tools will be based on the 
RenderMan specification for scene 
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Is NewWave gaining momentum? 
Hewlett-Packard (Cupertino, CA) 
has recently licensed its Windows- 
based graphical environment to 
several major companies, includ- 
ing AT&T, which ts using it with 
the Rhapsody workgroup package. 
Lotus said that it will work with 
HP to get 1-2-3 release 2.2 running 
under NewWave. NCR, Data 
General. and Canon have also 
signed licenses to use NewWave. 
And any day now, quite a few 
developers say, companies will 
start shipping applications that 
work with NewWave, including a 
graphics package and some 
multimedia authoring tools from 
Aimtech, a database program from 
Palantir, an E-mail program from 
Da Vinci Systems, development 
tools from Glockenspiel and 
Candlelight, communications 
packages from HP and Micro- 
View, and a version of Ami 
Professional from Samna. 


NeAT users have been wondering 
when something like HyperCard 
will come to the cube. It should be 
later this year. Thoughtful Soft- 
ware (Fort Collins, CO) hopes to 
ship its "HyperCard-like" Hyper- 
Cube software during the fourth 
quarter. our sources say. 


Despite having created CP/M and 
the GEM operating environment, 
Digital Research (Monterey, CA) 
has an identity problem. "Despite 
our best efforts, there are still 
people who haven't heard of us 
and who don't know what we do." 
says company president Dick 
Williams. He wants to make DR 
into a “more friendly and ap- 
proachable" company and to focus 
more on applications software. 
including programs for Windows, 
OS/2, Unix, and the Mac. One of 
DR's biggest hits is DR DOS. an 
enhanced and ROMable version of 
MS-DOS; the company says that it 
has licensed more than 3 million 
copies. 
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U.S. software houses saw sales go 
up 12 percent last year, according 
to a new report from the Software 
Publishers Association ( Washing- 
ton, DC). Fourth-quarter sales 
totaled 5916 million, the SPA 
estimates. Word processors were 
the biggest seller. The North 
American applications software 
market was worth about $3 billion 
last year, according to SPA 
reckoning. 


U.S. software companies also had 
a good year overseas, with 
aggregate sales up 46 percent over 
|988. the SPA says. The biggest 
growth rates were in Spain, 
Portugal. and Italy. The SPA bases 
its figures on data submitted to the 
Arthur Anderson accounting firm 
by 20 prominent software compa- 
nies, including Borland. WordPer- 
fect Corp.. Lotus, Ashton-Tate. 
Claris, and Persoft. 


Aox (Waltham, MA) will work 
with IBM to develop bus-master- 
ing products for Micro Channel 
systems. Аох already offers bus- 
master upgrade boards for Micro 
Channel Р5/25. The MicroMaster 
boards turn a 286- or 386-based 
PS/2 into а 386- or 1486-based 
system and assign the original 
CPU to handle low-level tasks. 
IBM is investing money in Aox, as 
well as buying a "substantial" 
number of MicroMasters for 
Internal use, Аох says. 


Structured Query Language has 
been а quasi-standard in the 
relational database world. Al- 
though the syntax is fairly standard | 
between different companies. the 
semantics can vary. The SQL 
Access Group has completed its 
initial technical specification for 
what it hopes will be a standard 
SQL that all database vendors 
could use. If their proposal 
becomes established, programmers 
will be able to write to a common 
interface for almost all SQL 
systems. Group members include 
Oracle, Informix. Ingres, Ashton- 
Tate, and DEC. One of the group's 
focal points is the communications 
involved in distributed databases. 
An ANSI committee is also 
working on a standard SQL. 
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called MacRenderMan. and several 
companies showed Macintosh 
programs that support it, including 
MacroMind (Three-D) and Paracomp 
(Swivel 3D). Until now, RenderMan 
has been available only as a 
developer's toolkit. requiring knowl- 
edge of C programming. 

MacRenderMan (5795) will allow 
images generated with those packages 
to be given visual attributes such as 
texture, Shading. blurred motion, and 
other special effects. The resulting 
image is stored in a standard file 
format called the RenderMan Interface 
Bytestream. In theory, the user should 
be able to change attributes—wood to 
marble. for example—as easily as a 
PostScript user can change fonts. 
According to Dan Ahlberg. product 
manager for MacroMind Three-D, 
RenderMan is "analogous to going 
from a LaserWriter to a Linotronic 
[typesetter]. You get higher quality 
and extendability." 

Other companies supporting 
RenderMan include Levco. which at 
МССА had RenderMan running on an 
accelerator board: CADkev, which 
announced CADkey Render for its 
eponymous CAD program: Evolution 
Computing. which has a new version 


NCGA 


of FastCAD, called FastCAD 3D. 
that's bundled with RenderMan: 
Strata, which plans to have its Strata- 
Vision 3D software work with 
RenderMan: and Sun Microsystems, 
which announced a “visualization” 
product, called SunVision, that has a 
RenderMan-compatible interface for 
rendering images. 

More companies are expected to go 
with RenderMan this year. According 
to Pixar's Tom Porter. Autodesk plans 
to release a version of AutoCAD that 
supports RenderMan. NeXt has said 
that it will support RenderMan on its 
color computer, to be introduced later 
this year, IBM endorsed RenderMan 
and 15 likely to offer products based оп 
the specification. 

Although RenderMan is gaining 
popularity, rendering 15 expensive. 
RenderMan requires at least 4 MB of 
memory, and it prefers 8 MB. On top 
of that, you need vast amounts of disk- 
storage space and high-resolution 
color graphics. And to achieve 
acceplable performance. vou need 
either a personal computer with a 
graphics accelerator or a workstation 
such as the Sun SPARCStation or 
Silicon Graphies Personal Iris. 

—Nick Baran 


Intel’s i860 Engine Picking Up Steam 


udging from news at the National 

Computer Graphics Association 
show, Intel's 1860 RISC processor is 
finding its destiny in the demanding 
world of three-dimensional and high- 
resolution graphics, Giving Intel one 
of the best testimonials yet for its chip 
with the built-in 3-D engine, Hewlett- 
Packard (Palo Alto, CA) announced 
that it will develop new graphics 
technologies using the i860. The 
company demonstrated an experimen- 
tal 1860-based “graphics transform 
engine" installed in an HP-3000 
workstation, handling full-color 
antialiasing, contour mapping. ray 
tracing, and other graphics functions. 
This engine, which HP says will show 
up in future workstations. will include 
hardware support for some of the most 
difficult 3-D algorithms. The graphics 
engine will connect to the work- 
stations main CPU and memory 
via a 30-MBps link. HP says that this 
new hardware will pertorm most op- 
erations either in real time or so 
quickly that the user will hardlv have 
to wait. Perhaps the most interesting 


part of HP's approach is the degree to 
which difficult rendering operations 
will be moved from software to 
hardware. 

Matrox (Dorval. Quebec. Canada) 
displayed working prototypes of an 
1860 parallel processing board 
designed to speed up floating-point 
operations. The board is built for 
computers with the Extended Industry 
Standard Architecture bus and makes 
use of EISA's bus-mastering capabil- 
ity to operate independently of the 
host system. The MP-860, which 
holds one 40-MHz processor апа 2 
MB of memory (expected price: 
56300). can run floating-point and 
computationally intensive applications 
up to 100 times faster than а 386- 
based system with an 80387 coproces- 
sor, Matrox claims. You'll be able to 
connect as many ав eight of the boards 
іп a single system and have them 
operate concurrently. To communi- 
cate, the boards use their own high- 
speed bus, called the TransMemory 
bus, that can transfer 100 MBps 
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You dont have to be a rocket 


scientist to BASIC 
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.. Granted, with Microsoft's BASIC Profes- 
sional Development System, rocket scientists 
can work wonders every day of the week. 


But if you want to work better in this strat- 


osphere, Microsoft® QuickBASIC is all you need. 
Instead of an LQ. test, you get a step-by- 
step printed tutorial that guides you through a 
complete working program. And our handy on- 
line electronic manual lets you put your finger 
on anything you want to know instantly, or copy 
and paste sample code into your program window. 
Meanwhile, our on-line training and Easy 
Menus make you feel at home in your new envi- 
ronment in minutes — not hours. And to simplify 
things even more, our intuitive interface offers 
context-sensitive help. Plus a debugger that 


gets your program up and running in record time. 
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Naturally this BASIC asot turns out code 
at record speed — 150,000 lines per minute. 
Not surprisingly, PC Maga- 
zine called it“ “perhaps one 
of the greatest software pro- 
grams ever written” and gave 
it their Editor’s Choice Award. 

All of which only goes : 
to prove one thing: you don't 
have to be a rocket scientist 
to conquer new frontiers. | 

Just smart enough to get a hold of our 
Microsoft QuickBASIC. 


Making it all make sense 


Microscrt Quick BASIC 
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X THOUSANDS OF PEOPLE DO THIS EVERY WEEK 


D MHZ. 286 VGA GATEWAY 3868X 


20 MHZ 3% 


— 80286-12 Processor — 2 Megs RAM 7 4 Megs RAM зви 
= 2 Megs RAM E 1.2 Meg 5.25" Drive т 1.2 Meg 5.25" Drive E 
— L2 Meg 5.25" Drive ` — 1.44 Мер 3.5" Drive E 1.44 Meg 3.5" Drive Жы 
— 1.44 Meg 3.5" Drive , ^ 65 Meg 28т RLL Drive 44 © 65 Meg 28ms RLL Drive етте 
7-65 Meg 28т RLL Drive _ ^ 16 Bit VGA with 512K Leite) E 16 Bit VGA with 512K pria 
— 16 Bit VGA with 512K "e 7714" 1024 X 768 Color Monitor = 14" 1024 X 768 Color Monitor 
М 14" 1024 X 768 Color Monitor. — 1 Parallel & 2 Serial Pons ` — ] Parallel & 2 Serial Ports 
— ] Parallel & 2 Serial Ports — 101 Key Kevboard . ™ 101 Key Keyboard 3 
7101 Key Keyboard ^ MS DOS 3.3 or 4.01 E MS DOS 3.3 or 4.01 
* MS DOS 3.3 or 4.01 $2195.0 ~ 82595, 

$1 . А With 64K Cache $2895.00 

25 MHZ 386 VGA 4 33 MHZ 386 VGA 25 MHZ 486 VGA 
— 4 Megs RAM E 64K Cache RAM E 4 Megs RAM 
М 1.2 Meg 5.25" Drive — 4 Megs RAM И 1.2 Meg 5.25" Drive 
— 1.44 Meg 3.5" Drive ^ 1.2 Meg 5.25" Drive Т 1.44 Meg 3.5" Drive 
— 110 Meg ESDI Drive —.1.44 Meg 3.5" Drive. И 150 Meg ESDI Drive 
— ESDI Controller, 32K Cache © 150 Meg ESDI Drive ~ ‚ Кї ESDI Controller, 32K Cache 
^ 16 Bit VGA with 512K © ESDI Controller, 32K Cache © 16 Bit VGA with 512K 
— 14" 1024 X 768 Color Monitor ^ 16 Bit VGA with 512K И 14" 1024 X 768 Color Monitor 
= 1 Parallel & 2 Serial Ports | И 14" 1024 X 768 Color Monitor © 1 Parallel & 2 Serial Ports 
— [01 Key Keyboard М 1 Parallel & 2 Serial Ports E 101 Key Keyboard 
= MS DOS 3.3 or 4.01 - E 101 Key Keyboard | ~ E MS DOS 3.3 ог 4.01 
3095.00 = MS DOS 3.3 ог 4.01 $5295.00 
With 64K Cache $3495.00 А $3995.00 к This device has not been approved by the 


Federal Communications Commission. This 
device is not, and may not be offered for sale or 
> - lease, or sold or leased until the approval of the 
Due to the volatility of the DRAM market, all prices subject to change. FCC has been obtained. r 
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PULL UP A CHAIR AND WE'LL TELL YOU WHY 


Ted: OK, we're putting together another ad for the . 
magazines and you should be the ones to write it. 

Todd (laughing): 

Ray: 


Hey, Ted, l'm no wniter. 

Me neither. Don't you s'pose we could hire 
somebody to write our ads? 
(Laughter.) 

Ted: No, because we've always 
been straight forward in our 
advertising. Гуе analyzed the 
market and I can't understand why 
N anyone would buy a computer 

from anyplace except Gateway. 
Now I know you all agree with 
me, so I want you to tell the world 
"—— what you сап do for them. Just 
Ted Waitt, straight talk from a friend in the 
President business. I'm recording this — 
Is this legal? 


Troy: - 

Ted: — and I’m gonna give the tape to word process- 
ing for a transcnption. And that's going to be our ad. 

Norm: This oughta be good! (Laughter). 

led: Todd, you're on. I'm looking for a computer 


system. Why should I buy from Gate- 
way 2000? 

Todd; Because Gateway has the best 
value. We lead the market in price, 
quality and service. It's that simple. 
You wanta get the best system for the 
best price from a company you can 
depend on? Then buy from Gateway 
2000. 


Troy Miller, 
Plant Manager 
E Iroy: Yeah, shop around. But 
don't be fooled Бу stripped-down 
systems. Compare Gateway feature 
for feature and we blow the competi- 
tion away, d 

Norm: And read the reviews. Ош 
systems out-perform machines that 
cost twice as much. 

Ted: Troy, you re оп. You run the 
plant so you tell me what kind of 
quality 1 can expect. 

Troy: Well we use a component 
that's not very common today — 
pride. Each machine that goes out the 
door is custom-built by one person. That person’s pay ts 
determined by how satisfied you are as a customer. We 
use only top-of-the-line 
components. You combine 
that with the midwest work 
ethic and you've got an .. 
unbeatable combination. 

Ted: OK, Gateway's got 
great prices on quality 
systems. But we can't 


Todd Osborn., 
Sales Manager 


Ray Кауі, | 
Technical Support Manager 


- 
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. You won't hear us saying, 
- "Sorry ma'am, that’s a 


guarantee everyone that they'll never have a problem. 

Ray: If we could, Га be out of a job. (Laughter.) 

Ted: Yeah. Ray. Tell me about your job. What 
happens if a customer does have a problem? 

Ray: That's where we shine. Gateway's tech support 
is the best in the industry. We know what we're talkin' 
about, but most importantly, * 
we care. We'll bend over У 
backwards to take care of you. | 


software problem." We don't 
care whose problem it is. If 
the machine is not working for 
you, we'll do everything in our 
power to get you up and 
running. 

Ted: What if you can't fix a problem over the phone"? 

Ray. Then we can send a technician to almost any- 


Norm Waitt, 
Vice Presiden 


_ place in the nation. 


Ted: Kathy — bet you thought I forgot you — what 
about customer service? 

Kathy: Customers get very personai 
service here. When you call Gateway, 
you be assigned to one customer 
service representative who will follow 
your order from start to finish. Your 
personal rep will make a special effort to 
get to know you and make sure you're 
completely satisfied. 

Norm: Hey, this sounds almost too 
good to be true. 

led: Some people think that. But our customers don't 
— ask them. They know Gateway 2000 15 | the best value 
in the industry. 

Norm: Do we have an ad yet? 

Ted: Yeah, І think so. All I have 
(0 do is cut some prices on our 
systems. Then get ready for a really 
hot summer... 


i E [ + ғ 
AX | 
Kathy Skidmore. 
- Customer Service Manager 


(Tape End Indicator.) 


GATEWAY2000 


а) 
800 


610 Gateway Drive • North Sioux City, SD 57049 
Telephone 605-232-2000 + FAX 605-232-2023 


"You've got a friend in the business." 


523-2000 
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Trying to give computer makers a 
way to build more highly inte- 
grated and less expensive sys- 
tems, Chips & Technologies 
(San Jose, CA) has developed a 
new chip set for implementing a 
complete AT compatible on a 
motherboard. The Entry-Level 
Enhanced AT set provides 
complete system logic, I/O, mass 
storage. and VGA control in 
either a three- or four-chip Set. 
Company officials say that a 
typical 1980s-style AT uses about 
95 ICs (excluding RAM). The 


| ELEAT set reduces that number 


to 44 and cuts the cost of the 
silicon from $179 to $105, they 
say. The company plans a 3865Х 


| version for the third quarter. 


Advanced Data Servers (Boise, 
ID) claims that its new dBASE 
Query Accelerator ($1995) 
speeds up database queries by 
as much as 100 times. The АТ- 
bus board is a SCSI disk drive 
controller and database coproces- 


. sor rolled into one. When the 


CPU issues a database query to 
the disk drive, an Advanced 
Micro Devices RISC chip on the 
board intercepts the request, 
processes it, and returns it to the 
CPU. The RISC chip is optimized 
for database work and can select 
and project records faster than a 
host processor, ADS says. 


At the recent Interface show in 
Dallas, IBM showed its version 
of TCP/IP for 05/2. [IBM's 
brand of the standard internet- 
work protocol will run on top of 
IBM’s Extended Edition of OS/2 
1.2 and have an icon-oriented 
E-mail application. 


Market researcher American 


| Business Information (Omaha, 


--- 


МЕ) interprets changes in the 
marketplace by compiling 
changes in Yellow Pages listings. 
Fewer listings for a particular 
service or industry means 
business is down in that area, ABI 
says. According to the research- 
ers’ findings for 1989, computer- 
related categories were down. 
Data systems consultants and 
data-processing services were in 
the top 20 categories of decline. 


— — —— —— ——— 
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without affecting processor perfor- 
mance. Matrox says. Company repre- 
sentatives demonstrated the MP-860 
with a Matrox 8514/A-compatible 
graphics board: a system with a single 
MP-860 was calculating and drawing 
400- by 400-pixel areas of the 
Mandelbrot set with 2000 iterations 
per pixel in 2 seconds. 

Truevision (Indianapolis, IN) 
introduced а 33-MHz 1860-based 
graphics processor for IBM AT 
compatibles. The new Horizon860 
"single-card computer" ($6295) 
incorporates a high-speed bus, called 
the HorizonBus, that Truevision 
claims has a peak data transfer rate of 
264 MBps. Truevision did not 


NCGA 


announce any products that are able to 
take advantage of the bus, but a 
product engineer said that those will 
show up later. 

Hyperspeed Technology (San 
Diego, СА) introduced a board that 
can support one or two 1860s and up to 
16 MB of RAM. Like the Horizon&60, 
the Hyperspeed board (which costs 
about $/000) has a 64-bit high-speed 
bus but no products that can use it yet. 
Hyperspeed promises a frame buffer 
in the near future. Spectre Corp. 
(Woburn, МА) announced a board 
that uses single or dual 1860s but did 
not have units on hand to demonstrate. 

— Nick Baran, Owen Linderholm, and 
fom Yager 


AutoCAD to Jump Through HOOPS for 3-D 


utodesk will incorporate the 

HOOPS Graphics System from 
Ithaca Software (Alameda, CA) into 
future versions of AutoCAD. the 
prominent CAD package. HOOPS is 
an integrated library of software 
routines that developers can use to 
create interactive three-dimensional 


AutoCAD image put through HOOPS. 
graphics applications. Autodesk will 
use HOOPS to improve the perfor- 
mance of AutoCAD, in particular 
when working with solid 3-D models. 
The HOOPS library is written in C 
and can be called from С or FOR- 


TRAN programs. HOOPS is currently 
available across a wide range of 
platforms, including extended DOS, 
OS/2, Mac II. and Unix workstations. 
HOOPS is completely source 
code-compatible across all these 
platforms and automatically works 
with the window managers associated 
with each system. 

The agreement with Autodesk will 
help HOOPS become established as a 
standard set of tools for 3-D imaging, 
says Gary Wayne, Ithaca’s executive 
vicepresident. 

The boom in graphics display 
systems based around processors like 
the Texas Instruments 34020 wili 
mean that within five years, Wayne 
says, entry-level desktop computers 
will be able to manipulate 3-D images 
in real time. HOOPS is an ideal way to 
create applications for such systems. 
he claims. The competing PHIGS 
(Programmer's Hierarchical Interac- 
tive Graphics Standard) is not suffi- 
ciently compatible across multiple 
platforms, Wayne says. 

—Owen Linderhoim 


LSI Logic’s Chip Set Could Spur SPARC Clones 


SI Logic (Milpitas. CA) says that 

it will soon ship the first com- 
plete chip set for the SPARC architec- 
ture pioneered by Sun Microsystems. 
Availability of a complete chip set for 
such a workstation could spur the 


development of SPARC "clones" from 


other computer manufacturers. 
LSI Logic 15 one of several 


suppliers of SPARC microprocessors 
(integer units and FPUs) and provides 
both the microprocessor and seven 
application-specific IC chips used in 
suns SPARCStation | workstation. 
But, as LSI Logic's Kim Alfaro points 
out, "an instruction unit and a floating- 
point unit do not make a chip set. 
continued 
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Shifting the Balance Of Power in Database Management 


There's a new leader in the relational database manage- 
ment world. [ts name is FoxPro. 


FoxPro is the first and only microcomputer database nl 
management system that combines astonishing per- 
formance with a sleek interface of amazing power and 

beauty. d 
а FoxPro offers all the elegance and accessibility of a 1 
graphic-style interface. yet operates at the stunning 

speeds possible only with character interfaces. 

8 FoxPro is so easy to learn and use, even beginners 

can become productive immediately: vet it's powerful 

and sophisticated enough to satisfy t the needs of the most demanding 
developers and power-users. 

ш FoxPro gives you choices instead of limits: use a mouse or а 
keyboard; type commands or use the object-oriented interface: run in 
one window, or hundreds. 

® FoxPro is so efficient, it runs in a 512K PC-XT. vet it’s able to take 
advantage of the speed, expanded memory and extended video 
modes of the most advanced machines available. You don't even need 
a graphics card or special windowing software. 
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XP. 


Nothing is Faster 
Fox Software products are famous for their 


unmatched execution speed. FoxPro extends that 
tradition. 


FoxPro is up to eight times faster than dBASE IV — 
more than 15 times faster than dBASE III PLUS! 
And that blazing speed translates into unprecedented 
IT power. Now vou can efficiently process gigantic 
databases with hundreds of thousands— even 
millions —of records. 


Protecting Your Investment 


With FoxPro, your existing FoxBASE+ or dBASE III PLUS pro- 
grams will run perfectly — first time. every time. no excuses. And 
FoxPro is language-compatible with dBASE IV. But FoxPro doesn't 
stop there. It has over 140 language enhancements not found in any 
version of dBASE. We've outdone ourselves by adding more than 
200 language extensions vou won't find in FoxBASE~+. 


FoxPro 


Best of all. FoxPro opens up whole new worlds for vour applications 
by letting you move them onto a variety of different platforms. 


The Tradition Continues 


Fox Software is committed to 
excellence — our products prove it. 


We've been producing superb database 
management software since 1983. And 
our products for both the PC and the 
Macintosh continue to win awards 
worldwide. 


We've taken everything we know about 
software engineering. databases and 
interface design, and focused it into 
one remarkable product — FoxPro. 


FREE Demo Disk 


Shift the balance of power in vour favor 
by trying FoxPro for yourself. 


Call (419) 874-0162 now to get your 
free demo disk. Or ask for the FoxPro 
dealer nearest you. See for vourself: 


Nothing Runs Like The Fox. 


FoxBASE + Users: 
Call About Our Liberal 
Upgrade Offer! 


System Requirements: FoxPro operates in 
SIIK RAM (640K recommended) with MSPC- 
DOS 2.0 or greater and an N086/8088, 80286 
or 80386 microprocessor, For aplimum per- 
formance, FoxPro takes complete advantage of 
any available EMS (expanded memory) or a 
malh coprocessor, 

Trademark Owner: FoxPro, FaxBASE~ | Fox 
Software: dBASE HI PLUS, dBASE iVi 
Asfhiron-Tare. 


Fox Software — 
Nothing Runs Like The Fox. 
Fox Software. Inc. (419) 874-0162 
134 W. South Boundary FAX: (4191 874-8678 
Perrysburg. Ohio 4355] — Telex: 6503040827 FOX 
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NCR PC 
The Most Powerful 


486/ МС. 
486 PC Ву Design. 


When our engineers sat down to build the NCR PC486/MC, they were 
determined to unleash the full power of the Micro Channel” architecture and 
the 1486” microprocessor. 


Standard Feature: 


They succeeded. PC/ Computing reports 


4 ^ i486 Native Design 
“the PC486/MC 15 on the front edge” of 486 bros nd на 
desktops" With its dual high-speed cache 25MM: Processing Speed 
. 128KB Of High-Speed Cach 
design, the system takes full advantage of the ege pr a ЧА 
i ; SupervGA Display Adapter 
performance potential of the 486 microprocessor. Smal Computer уеп mac 
А . | i ; ulti-Peripne ontralle: 
Апа its implementation of Micro Channel fe ean n 
architecture makes it the clear leader in provid- Available NOW 


ing full 32-bit performance. 

According to BYTE Lab benchmarks, the РС486/МС% “mass storage 
subsystem (with a 100MB SCSI hard drive) turned in the fastest performance 
we ve ever measured: 

The PC486/MC is a hot box that comes standard with advanced features 
you wont find on competitive machines. In fact, you won't find many competi- 
tive machines. Ours is the only native design 486 Micro Channel PC from 
a major vendor now available. Which is why we've already rolled up a com- 
manding market share. 

The PC486/MC 15 the first of a family of advanced PCs that will lead the 
market in speed, power, and availability. 

Our PC family also includes high-performing 286" and 386°-based 
PCs. Backed by the resources of a $6 billion computer company with service 
and support in nearly every country in the world, And a commitment to 
quality that is unequaled. 

Call 1 800 544-3333 for a free six-page comparison brochure. We'll 
also put you in touch with the NCR or Businessland representative, or other 
Authorized NCR Reseller nearest you. 


Open, Cooperative Computing. 
The Strategy For Managing Change. 
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While trying to change its "mail- 
order" image, Dell Computer 
(Austin, TX) is also trying to 
change the image of Unix as 
being slightly more baffling than 
Sumerian runes. The new Dell 
Station series of 386- and i486- 
based computers come preloaded 
with Unix operating-system 
software and application pro- 
grams: System V 3.2, the Х 
Window System, OSF/Motif, 
IXI's X.desktop. and the Uniplex 
suite of office automation 
programs. With these packages 
installed, says Dell’s Bill Zas- 
trow, the machine is "ready to go 
out of the box, and you never 
have to see the command line." 


Now that the personal computer 
revolution 1s "over." Lotus De- 
velopment is "fixated on end 
users in an organizational 
context." Thats what company 
president Jim Manzi told his 
fellow executives at the recent 
symposium of the Software Pub- 
lishers Association. Manzi said 
that personal computers have 
helped individual productivity but 
have done little for organizations. 
He hailed the new era of orga- 
nizational computing as the close 
of the "great divide between the 
MIS world and individual 
personal computer users." 


Keyboard king Key Tronic 
(Spokane, WA) is going 10 start 
making laptop computers. The 
keyboard manufacturer plans to 
build lightweight 386SXs for 
OEMs. The first will be a 
notebook-type model, slated for 
release this summer, that will 
weigh less than 5 pounds апа run 
on AA batteries. 


While America waits for ISDN, 
Costa Rica waits to have the 
world's most advanced fiber- 
optic-based telecommunications 
system. The Central American 
country plans to install the 
Personal Xchange System, from 
First Pacific Networks (Sun- 
nyvale, CA). PX is a distribution 
system for transmitting digital 
phone, voice, data, cable TV, and 
full-motion video over a single 
fiber-optic line. 
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Clone manufacturers would have to 
reverse-engineer the rest of the 
architecture." 

The SparKIT chip set consists of 
seven devices: the integer unit: FPU; 
memory, cache, and standard 1/О 
controllers; and DMA and S-Bus 
controllers. Just as an [BM PC cloner 
can buy a complete set of support 
chips from Chips & Technologies or 
Headland Technology. for example. 
SPARC cloners will be able to get 
complete chip sets from LSI Logic, 
which also supphes the microproces- 
SOT. 

The SparKIT set will be available 
in 25- and 40- MHz versions. The 25- 
MHz version will cost 51327 each in 
10G0-unit quantities and wail be 


available soon, the company says. The 
40-MHz version will be available later 
this year for an undisclosed price. 
Asked whether the $1300 price tag for 
the 25-MHz chip set is a bit expen- 
sive, Alfaro responded. “We actually 
think it's quite competitive. Of course. 
any price is negotiable.” Alfaro 
dechned to comment on what manu- 
facturers are candidates for introduc- 
ing machines based on the chip set. 
"Let's just say that we expect to see 
some takers in the Pacific Rim area." 
Tatung and Datatech. both of Taiwan. 
have said that they'll start selling 
SPARC clones by the third quarter, 
but they would not confirm if they 11 
use the SparKIT chips. 

—Nick Baran 


Quarterdeck’s Software Will Allow 
DOS and X Window System Sessions on a PC 


О uarterdeck Office Systems 
(Santa Monica, CA) plans to 
offer later this summer a software 
product that “brings the power of X 
Windows to DOS," as well as a new 
graphical version of its multitasking 
DESQview environment. Unlike 
programs such as Locus Computng's 
PC Xsight, which turn Intel-based PCs 
into X Window System servers and let 
users "hot-key" to a dedicated DOS 
environment, the new Quarterdeck 
software will use the company's 
multitasking DESQview technology to 
allow beth DOS and X Window 
System sessions to run simultaneously 
in separate windows on the same 
machine. 


DESQview with support for the X 
Window System will likely require a 
286 or better CPU and at least 2 MB 
of RAM. By using Quarterdeck's 
QEMM, the PC will be able to run 
several DOS applications locally or 
[rom a server, while concurrently 
acting as ап X Window System server 
to Unix applications running on à 
remote client. 

Quarterdeck president Therese 
Meyers says that users tired of waiting 
for Windows 3.0 have been turning to 
DESQwview in record numbers: Sales 
of the package in the first three 
months of this year equaled those of 
the entire vear 1989. 

—Andy Reinhardt 


Spindler Defends High Price of Apples 


t isn't fair to knock Apple tor not 

having a lower-priced Macintosh. 
Apple Computer chief operating 
officer Michael Spindler said at а 
recent press conference. If Apple 
targeted the low end of the personal 
computer market, it couldn't "afford 
an organization of 10.000 people.” he 
said. 

in the IBM PC clone business. “the 
cost base is minimal, and in four years 
[PC clone makers] do something 
else, Spindler claimed. But Apple 
needs larger profit margins to pay for 
additional R&D and "much more ag- 
gressive marketing." he said. 

Spindier admitted that Apple "has 


holes" in Ив product line, particularly 
at the low end. But he disagreed with 
the oft-repeated claim that the Macin- 
tosh is overpriced. “Ме just don't 
participate in certain aspects of the 
entire market today," Spindler said. 
"But where we do, we're pretty much 
competitive." 

However, Spindler did say that 
Apple plans to become “more aggres- 
sive in market pricing" in the future by 
creating a careful balance between 
pricing, profit margins, and company 
costs. Chief executive John Sculley 
has also declared similar intentions 
recently, 

conned 


——— —— ÆN., NOW YOUR SOFTWARE 
+ ы Emm 


our customers expect software that works. 

All the time. The key to software quality is 

exhaustive testing. It's also an engineer's 

worst nightmare. But it doesn't have to be. 

Because now you can automate your soft- 
= ware testing. 

Introducing the Atron Evaluator. The first and 
only non-intrusive automated PC-based software 
testing tool. 

The Atron Evaluator automatically runs your soft- 
ware regression testing programs. All of them. All 
day. All night. Giving you thoroughly tested, higher 
quality software. 

The Atron Evaluator is hardware-based. And since 
it’s non-intrusive, software behavior is tested with- 
out the risk of alteration. Once your tests have run, 
you can refer to automatically generated test reports 
to double-check test results. 

The Atron Evaluator saves time. And time makes 
you money. Development cycles are shortened, so 
your software gets to market sooner. And while your 
test programs are running, you can be more produc- 
tive. Start a new project. Or go home. 

For more information about the Atron Evaluator, 
call us at 1-800-283-5933. And put an end to your 
worst nightmares. Automatically. 
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іп Europe, contact: 
Elverex Limited. Enterprise House 
A Division of CADRE Technologies Plassey Technology Park. Limerick, Ireland 
з 2 Phone: 061-338177 
pata ова Office Center QA Training Limited, Cecily Hili Castle 
12950 Saratoga Avenue э Cirencester. Gloucestershire, GL" 2EF, England 
saratoga, California 95070 Phone: (0285) 5888 
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A new study by Frost & Sullivan 
(New York) estimates that the 
total market for **smart house’’ 
automation systems could reach 
$2 billion by the year 2000. For 
this to happen, manufacturers and 
industry groups will have to agree 
on standards and make long-term 
strategic commitments to the 
market, as was the case in the 
factory and office networking 
sectors, the report says. Favorable 
developments have included the 
December 1989 draft publication 
of the CEBus standard by the 
Electronics Industry Association 
and the growing role of the Smart 
House Limited Partnership, a 
consortium of vendors, utilities, 
and trade associations. 


Good news, price cuts: IBM 
buzzed PS/2 prices by anywhere 
from $300 to 52000; the Model 
80-1, for example, fell from 
$8995 to $6995. AST Research 
reduced retail prices of its 286- 
based Bravo and Premium 
computers by as much as 20 
percent; for example, a Premium 
286 with a 40-MB hard disk drive 
is now $2395. E-Machines 
lowered prices of its color Mac 
monitors by as much as $500. 
And as the market gets more 
competitive, NewGen Systems 
trimmed prices of its TurboPS 
PostScript laser printers, which 
are built around Intel's 1960 
processor; the TurboPS/300, for 
example, is down by $1000 to 
$4495. NEC Technologies cut 
$1000 off the price of its Silent- 
writer LC890XL PostScript laser 
printer, which is now $5995. And 
QMS lowered its JetScript 
PostScript controller for HP's 
LaserJet II by $300, to 52195. 


As NASA's Hubble Space 
Telescope goes where no tele- 
scope has gone before. its 600- 
pound Planetary Camera will be 
sending back photographs of 
heavenly bodies. Inside that 
camera are eight image-sensing 
chips from Texas Instruments. 
These tiny charge-coupled 
devices will record the images of 
such things as stars, planets, and 
black holes and zap them back to 
earth for processing. 
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Apple needs to focus on becoming 
a "global player" in the 1990s. 
Spindler said. According to Spindler, 
who formerly headed Apple's Euro- 
pean operations, Apple must evolve 
from a U.S.-based computer company 
to a true multinational corporation that 
designs, manufactures, and markets its 
products all around the world. Two 
years ago, he said, his goal was to 
make Apple's nondomestic sales total 
between 30 percent and 35 percent of 
the company's total sales by the end of 
the 19805. 


"We were absolutely wrong: by 
this year. the outside business 15 45 
percent." he said. And in a couple of 
years, Spindler believes, outside sales 
will exceed those inside the U.S. 

As part of its global efforts, Apple 
now has a product development 
laboratory in Paris. Even though the 
“largest talent pool of the computer 
industry” is in Apple's Silicon Valley 
backvard. the company can't assume 
that all the innovative ideas are here, 
Spindler said. 

—Jeffrey Bertalucci 


Telecommunications Act Could Change the 
World of Electronic Information Services 


U.S. House of Representatives 

subcommittee has begun 
hearings on a bill that could drastically 
change the telecommunications 
industry by allowing telephone 
companies to get into electronic 
information services. The bill, which 
will be the Telecommunications 
Policy Act of 1990 if it becomes law, 
is currently in the Energy and Com- 
merce Committee’s subcommittee on 
telecommunications and finance. 

Under the bill as now written, 
telephone operating companies (2.g.. 
New England Telephone or Mountain 
Bell) would be allowed to provide 
inforrnation services, including 
electronic publishing. advanced 
network services, electronic Yellow 
Pages, and custorner network manage- 
ment services outside their home 
states. Within their home states, they 
would be restricted from operating 
information services other than those 
alreadv running when the new law 
goes into effect. 

"Electronic publishing" 15 defined 
by the proposal as the provision of any 
information service that the operating 
company "has, or has caused to be, 
originated, authored, compiled, 
collected, or edited" and that is 
disseminated outside the company by 
some electronic means. 


Some newspaper publishers have 
opposed the phone companies’ getting 
into electronic information, afraid that 
they will take away the mainstay of 
classified ads. Terry Maguire. a 
spokesperson for the American 
Newspaper Publishers’ Association, 
said that his group considers the draft 
a "step forward." But. he added, the 
ANPA sees "some changes that need 
to be made" before it could support 
such a bill. He said a basic problem 1s 
that the draft “Ға15 to recognize the 
basic problem is the telephone 
company control of the local loop." 
He said that the solution to this 
problem is competition at the local- 
loop level, just as there is now 
competition at the long-distance level. 

"We support... the provision of 
electronic telephone directories." he 
said, "but we believe no case has been 
made for why the telephone cornpa- 
nies need to control information [other 
than telephone number listings].” 

The FCC “cautiously” supports the 
proposal, said a subcommittee press 
aide. 

Capitol Hill insiders and telecom- 
munications-industry watchers give 
the bill little chance of passage this 
session but consider it a good indica- 
tor of the mood of Congress. 

—George Bond 


AIN'T NO CURE FOR THE SUMMERTIME BLUES? Sure there is. All it 
takes is а call to the BYTE news staff. If vou, your company, or your research 
group is working on a new technology or developing products that will 
significantly affect microcomputers and the way people work with them, wed 
like to hear about it. Phone the BYTE news department at (603) 924-928]. Or 
send a fax to (603) 924-2550. Or write to us at One Phoenix Mill Lane, 
Peterboraugh, NH 03458. Or send E-mail to "'microbytes ” on BIX or to 
“BYTE” on MCI Mail. An electronic version of Microbytes, offering a wider 
variety of computer-related news on a dailv basis, is available on BIX. 


One step closer to a mainframe |) 


Hard to believe? 
Take a look at the 
benchmarks. 


m == Тһе STEP 486is" 


= breezes past both 

an IBM 3083 mainframe and a 
CRAY-X-MP/48 supercomputer 
as if they were standing still. 

The primary reason 1s 
Everex's proprietary Advanced 
Memory Management Archi- 
tecture. We were the pioneers 
in bringing this write-back 
technology from the mainframe 
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of your own. 


ation we call “Two-Tier 
Caching.” It makes the STEP 
486is one of the fastest 486 
PCs available today. 

And AMMA 1s scalable 
from 64K to 256K. In small 
cache architectures, perfor- 
mance can suffer when main 
memory increases. AMMA 
cures this problem. 

The upshot of it all? The 
STEP 48615 will not only take 
you into the next generation 
of software, it'll run today's 
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machines can still keep up. 
The STEP 386/20 and 386/25 >. 


сап easily beupgradedtoa '' .'- | г 
STEP 48615 simply by replacing (r í 
the CPU with an IN STEP'486 ` Ts 


daughterboard. УЫ» р 1 
Which means the next Чер 2: 
x Closer (О your. ...'. 


la. own mainframe >. 
^ isnotthatbig. — 
жемнен ее "^ a Step.at all. құ 
Сап 900. 334-4552 for ^» 
more information and the name ~; 
of your nearest Authorized * 


CRAY-X-MP/48 


16666 


to the desktop. 286 and 386 software with Everex Reseller. : е: 7,44 
АММА enhances the i486" scorching speed. X КТ р 
. embedded cache —a combin- But users of STEP” 386 езуін ЖРА? 
| FM y 
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‘Texas Instruments 
you really want in 286- 


Model 12: All the power — 
half the weight. 


Weighing a remarkable 6.7 lbs. — 
including battery and 20 MB hard disk 
drive — ТГ TravelMate LT286 Model 
12 delivers all the processing power of a 

; | | desktop PC in a laptop. It's the perfect 
— ers шз "= choice tor protessionals who need to 

- = тшн —— — — ——,.- | work on-the-go. 

' — | With the Model 12, you don't sacri- 
fice performance tor small size and weight. 
Business software runs fast, thanks to a 
12 MHz 80286 microprocessor. There's 
plenty of storage for all kinds of sottware 
applications, since the internal hard disk 
drive comes standard, and MS-DOS 3.5* 
and LAP-LINK™ are in ROM. Plus, vou 
get] MB of RAM, expandable to 4 MB, 
a feature many other laptops can t match. 
The Model 12 can even be a member of 
your local area network. 

Not only does the Model 12 per- 
form like a desktop PC, it feels like one, 
too. The AT *-style keyboard provides full- 
size, full-travel kevs that give your fingers 
plenty of room and great response. 

Other advantages include an easy- 
to-read, backlit LCD screen that your eyes 
will appreciate. For additional flexibility 
and convenience, snap on a 3.5" high- 
density floppy disk drive, or remove it 
and travel light. Then send work to your 
office with just a phone call, thanks to an 
opronal internal modem. 
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registered trademark ot Intemational Business Machines 
Corporaton. LAPLUNK is а registered mademark ot Traveling 
Sofware, Inc. Excel is a rademark and MS-DO% 3,315 4 
revisterad trademark of Microsoft Corporagon. PageMaker 

is a registered trademark of Aldus Corporanen. 


offers two things 
class laptop computers. 


Models 25 and 45: 
Dazzling display for 
windowing and graphics. 
[f vou want portability and an exceptional 
display for graphics, you'll appreciate the 
bright side of this solution. TravelMate 
LT286 Models 25 and 45 feature a bril- 
liant black-on-white VGA display that 
rivals that of most desktop PCs. 

You'll love the terrific text and crisp 
graphic images generated for applications 
that use MS*-W/indows, like PageMaker® 3 
and Excel™. The VGA screen is perfect | М i UL EI 
for presentations to clients and prospects, E had eoon "== 
plus your own personal use. E: NL 

Not only do vou get a superb dis- 
play, you get superb performance as well. 
Like standard AT-compatble desktop 
PCs, the Models 25 and 45 operate with 
a12 MHz 80286 microprocessor for 
quick and powerful processing. You also 
get a 20 MB or 40 MB internal hard disk 
drive; an internal 3.5" floppy disk 
drive; 640K of RAM, expandable to 3.64 
МВ; an AT-style keyboard with full-size, 
full-travel keys; and an internal battery. 

As with the Model 12, an intelligent 
power management system rurns off the 
screen and hard disk drive during periods 
of inactivity to extend battery life, allow- 
ing you to use the laptop longer. 

Considering all these features and the 
performance and versatility they deliver, 
why would you ever need a desktop PC? 
For the names of the dealers nearest vou, 


call 1-800-527-3500. 
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Micro Craft Dimension 
Remembered 

Kenneth М. Sheldon's article "Micro 
Edsels" (February) mentioned the Micro 
Craft Dimension, of which hardly any- 
one has heard. The reason for this prob- 
ably lies in the letter to Micro Craft from 
BYTE telling the company that its full- 
page color ad brought greater response 
on the reader service than any other ad. 
The story is far more interesting as an ex- 
perience in modern company funding 
and lack of focus. For instance, all those 
reader service cards ended up in a closet 
and were not used. 

I have a Dimension in my garage. It 
has the 780, 8086, and 6512 coproces- 
sors. I have it because the company had 
no cash to pay me for programming the 
Apple "slot 7” interface to CP/M-68 
disks. I used it as my only MS-DOS ma- 
chine for several years. 

Sheldon said that it “would supposed- 
ly run Apple, IBM PC, TRS-80, CP/M, 
and Unix programs... .It didn't." It did. 
It did not run all the software for all 
those machines. But what it did run, it 
ran well. 

Originally, the machine was designed 
to be an OEM fast replacement for the 
Apple in a specific color graphics appli- 
cation, while including the ability to add 
coprocessors. PC capability was added 
early. The OEM base income was aban- 
doned when funding was obtained from a 
company in the long-distance market. 
This company pushed for selling it retail 
and for the color ads. Little distribution 
work was done. Too much money was 
spent on good-looking offices for the 
wrong people. 

The Dimension's problems were com- 
plex. The IBM PC coprocessor worked 
well until programmers began using scan 
codes rather than the ASCII codes. The 
designer chose ап ASCII keyboard, so 
hot-key combinations such as Control- 
Shift never reached the computer. 

The Apple II emulation worked well as 
long as you stayed with II Plus or were 
careful with IIe emulation. But for some 
odd reason, the programmer for the 80- 
column card created neither a pure Пе 
card nor a pure old-style card. The ma- 
chine read Apple 11 disks on standard 
drives with special interface lines on the 
expansion bus; an eerie thing about using 
the Dimension was being able to move 
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data from a CP/M-68 disk to an Apple 
disk or vice versa using one drive. 

The CP/M Kaypro emulation worked 
flawlessly, Of course, the people who 
wanted to run Apple CP/M disks were 
out of luck, even though everything they 
needed was sitting right there in the box. 
My experience with Micro Craft poi- 
soned me for combo machines. 

Mike Firth 
Dallas, TX 


Thanks for filling in some of the details 
for us, Mike. Your comments that “the 
Apple Н emulation worked well as long 
а...” and “the IBM PC coprocessor 
worked well until..." are indicative of 
the Dimension s problem. While it may 
have run some Apple, ІВМ PC, TRS-80, 
CP/M, and Unix programs, it certainly 
didn't run all ofthose, as the ads implied. 
Ав I said in the conclusion to the article, 
many of the machines mentioned were 


WE WANT TO HEAR FROM YOU. Please 
double-space your letter on one side of the 
page and include your name and address. 
Letters rwo pages in length or under have a 
better chance of being published in their en- 
tirety. Address correspondence то Letters 
Editor, BYTE, One Phoenix Mill Lane, Pe- 


terborough, NH 03458. 

Tour letter will be read, but because of the 
large volume of mail we receive, we cannot 
guarantee. publication. We also reserve the 
right to edit letters. It takes about four months 
from the time we receive a letter until we pub- | 
lish it. 


sunk by circumstances or poor market- 

ing—no fault of the designers. The Di- 

mension may have been one of those. 
-К. S. 


Мас XL No Edsel 

I thoroughly enjoyed "Micro Edsels." 
Kenneth M. Sheldon writes that Apple's 
tactic of renaming the Lisa as the Macin- 
tosh XL and dropping its price didn't 

work. In fact, it worked all too well. 
Apple's strategy was to provide an in- 
terim hard disk drive-based machine for 
the Macintosh Office until the Mac itself 
could be reengineered to serve in this ca- 
pacity. Based on the Lisa's sales history, 
Apple believed that it had enough parts 
on hand to shut down Lisa parts produc- 
tion. To the company's surprise. sales 
took off so dramatically that the product 
was canceled after only a few months due 
to a lack of parts, not lack of demand. 
Had parts production not been canceled, 
the Lisa/Mac XL might not today be con- 

sidered one of the industry's Edsels. 
Tom Eisenmenger 
Winston-Salem, NC 


The *Father of ASCII" Speaks 

Rip Collins suggested in the January 
Stop Bit that many aspects of ASCII 
made it unsuitable for the brave new PC 
world, as opposed to those old fuddy- 
duddy mainframes. 'Tain't so, folks. 

First, let me correct the impression 
given by Collins that I created ASCII. 
It is true that my license plate says 
“ASCII” and that the frame says “Yes, I 
am the father of ASCII.” It gets some 
laughs. I did contribute six characters to 
ASCII, most importantly Escape and the 
backslash. I did as much as anyone to 
promote a single, common interior and 
exterior character set for computers. One 
of the early versions of ASCII was called 
Bemer-Ross Code (mostly in Europe). 
Finally, I have written the bulk of the 
public articles on ASCII. 

But it is not correct to say that I created 
ASCII. To say this insults many people 
who dedicated years of their lives work- 
ing out compromises between dozens of 
existing codes for the resultant single 
code. І have never demurred at being 
called the "father of ASCII," as it is the 
"mother" who creates. 

Also wrong is the statement that 

continued 
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f you're feeling overwhelmed by im- 

possible deadlines, don’t despair. 
Vermont Views™ 2.0 combines a menu- 
driven screen designer with a C library of 
over 550 functions to combat program- 
ming stress. 


i tet ся 
Have Fun Again 


Using the Vermont Views Designer, you'll 
visually create user interfaces in a fraction of 
the time required to code them. Include pull- 
down menus, window-based data-entry forms 
with tickertape and memo fields, scrollable 
form regions, choice lists, context-sensitive 
help, and other state-of-the-art features. 
Quickly create and refine operational 


prototypes. 


You'll enjoy interactive development 
without the limitations of 4GL's. When the 
extensive capabilities of Vermont Views don't 
meet special needs, attach your own process- 
ing functions to menus, forms, fields, and 
keys. We've designed it so you won't run into 
dead ends. 


А Better CASE 


Rapid protoryping is the latest CASE tech- 
nology. But, with most systems, you must 
throw the prototype away when coding 
begins. With Vermont Views, the prototype 
becomes the application. Menus and data- 
entry forms are usable in the final appli- 
carion without change. Names of functions 
for retrieving, processing, and storing data 
can be specified as the prototype is created. 
Notes can be attached to forms and fields to 
help you complete and document the appli- 
cation. Vermont Views objects are checked 
for validity when created, so integration and 
testing go more quickly. 


É———HÓ 
Endless Benefits 


Screen generators for most C libraries 
require you to modify generated source code 
to create a fully functional interface — after 
which you must work with the source code. 
Not so with Vermont Views. Designer forms 
and menus can incorporate the special capa- 
bilities of Vermont Views and still be revised 
interactively. You'll reap productivity benefits 
throughout the software lifecycle. 


Free Test Drive 


Call for a free DOS demo copy of the 
Designer. See what you've been missing. 


Call 800-848-1248 
Fax 802-848-3502 
Please Mention “030” 


A Universal Solution 


Create а single interface and port it among 


PCDOS, 05/2. -  vermon ___ 
UNIX, XENIX, and | | 

VMS. Use Vermont V І 1 WS 
Views with any | 

куш эн фае 


а C-language interface (most do), Create 
interlaces for any roman-based language. 
Develop safely on networks with our form- 
locking version, Truly a universal solution for 
your interlace development needs. 


-— | 
Sweet Music 

"This is the most complete, easiest to use screen 

package 1 have ever seen..." — —Jim Darragh, 

Commercial Logic, Inc. 

"At a recent field staff meeting, we were able to get 

а consensus... using the Designer on a big screen 


IV. Changes can be posted real-time and a func- 
tioning prototype results... The form designer is 


GREAT. — Randy Jones, Bera Tester 
I -———" enne l.i жы | 
No-limit Trial 


Reduce stress by ordering Vermont Views 
now. There is no risk. Remum it for a full 
refund — anytime. We believe in our product. 


мм. à | Vermont 


Pinnacle Meadows, Richford, VT 05476 
Phone: 802-848-7731 Telex: 510-601-4160 


ASCII was created іп 1965. Some of its 
origins were at IBM in 1959, and the na- 
tionwide effort began with the ANSI X3 
committee in 1961, leading to approval 
іп 1963, President Johnson's order in 
1964 made it the first federal Informa- 
tion Systems standard. 

With the history straightened out, ГП 
try to remedy Collins's complaints. He 
started off with collating (ordering) se- 
quence, showing that you cannot order a 
file very well by using the binary se- 
quences for character representation. Of 
course you can't! The New York Tele- 
phone Company, if asked, might send 
you its multipage set of rules for ordering 
the names in telephone directories. To 
think that characters should be grouped 
in a set by their usage (e.g.. all arith- 
metic operators) is as futile as thinking 
that all vowels should Пе next to each 
other on a kevboard, or that keys should 
be laid out in alphabetical order. No way! 

Why else did IBM buffer the key-to- 
CPU interface with scan codes, if not for 
myriad variations in usage, including 
national languages? ASCII, being world- 
wide. must serve those different lan- 
guages, not all'of which define the order- 
ing sequence the same. 

Next, Collins takes compound delim- 
Iters to task, not for being composed of 
two characters. apparently, but because 
the designers and standardizers of the 
various computer languages cannot 
agree. Blame them, not ASCII. | pro- 
posed in 1962 that the character sets of 
several programming languages each be 
assigned a unique escape sequence for 
identification. Then you type that se- 
quence to commence the program, and 
your compiler knows what each combi- 
nation means. Just like scan codes, hey? 

Enough. There is a registry book for 
code sets, each set of which has its own 
unique escape sequence to identifv it 
(ГП take a little credit for that, too). The 
Japanese 8- and 16-bit sets of TRON are 
registered there. So are videotext, com- 
puter graphics, Arabic, Chinese, biblio- 
graphic controls, astrology symbols— 
you name it. Апа, of course, PCs, con- 
trary to mainframes, reach to the bit and 
pixel, allowing creation of single graph- 
ics for any discrete character (so the com- 
pound delimiters can disappear). 

Finally, ASCII has been set up to be 
marvelously flexible, through both ex- 
tension (1.е., alternate sets defined by es- 
cape sequences) and expansion (1.е., 
larger sets, 8 bits and up, also via escape 
sequences). The scope that I drafted for 
X3 in 1961 was to develop "a single stan- 
dard for logical representation of charac- 
ters and character format in the media 
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used for interchange of instruction, data, 
and control information between data 
processing equipment, together with or- 
derly provision for expansion and alter- 
natives." 

I say that we met our goal. ASCIT is 
now embedded in billions of dollars’ 
worth of equipment—so much so that I 
don't believe that people will spend that 
much money to replace it. If anyone 
really finds something that ASCII needs. 
address the standards bodies formailv, 
not the casual user informally. 

R. W. Bemer 
Phoenix, AZ 


Systemantics Author Responds 

As the author of S5vsremantics, I was de- 
lighted to find my book reviewed in 
Hugh Kenner's Print Queue column 
(January). However, the review failed to 
specify where Systemantics сап be ob- 
tained. The address is: General Syste- 
mantics Press, 3200 West Liberty, Suite 
A, Ann Arbor, MI 48103. The price is 
$17.95 paperback. $21.95 casebound. 

Readers’ initial responses to Syste- 
mantics tend to be either strongly posi- 
tive or strongly negative. А typical posi- 
tive response is along the lines of: “Yes! 
Yes! This is what happens to me all the 
time! Thank goodness someone has fi- 
nally brought it out into the open!" 

Negative responses tend to be like this: 
“Why does this guy keep harping on the 
bad stuff? So mistakes happen. Is this 
any reason to dwell on them?" Negative 
responses are more interesting than posi- 
tive ones because they indicate that 
learning could be about to take place. 

Just before a dolphin actually gets to 
the point of а new routine, it gets more 
and more irritable, swims in circles, and 
finally loses its temper, leaping out of 
the water and splashing its trainer. Psy- 
chologists call this "cognitive disso- 
nance’ —that irritating feeling that 
something just doesn't fit, Karen Pryor. 
the Dolphin Lady, whose animal-train- 
ing methods are used worldwide, calls it 
the "learning tantrum.” 

Down through history, the learning 
tantrum recurs at moments of crisis. 
When Darwin proposed his new theory. 
the Establishment had a collective fit. 
Sigmund Freud had to set up his own 
press in order to get published. And the 
new breed of scientists around Einstein 
recognized sadly that new theories in 
physics prevail only as the previous gen- 
eration of physicists dies off. 

The realization that human beings op- 
erate cybernetically—that is, by feed- 
back and error correction—is a major ad- 
vance. Gregory Bateson once called it 


"the biggest bite out of the apple since 
Eve." 

It is also a difficult idea to grasp. But 
error correction is what we do. We notice 
the difference between our expectations 
and our actual sensory feedback. When 
we notice it, we register it as an error, à 
defect, a failure, а shortcoming—some- 
thing to be corrected. If, instead of rec- 
ognizing the discrepancy, we try to shut 
it out and proceed as if it weren't there, 
then we have the bizarre, funny. some- 
times excruciating results cataloged in 
Systemantics. 

Anyone who struggles to take in this 
hard and humbling lesson—that error 15 
our existential situation and that our suc- 
cesses are destined to be temporary and 
partial—deserves our sympathy. Syste- 
mantics і an attempt to make the experi- 
ence bearable by means of humor and 
irony. Those are the qualities that people 
have called upon through the ages to en- 
able them to cope with the permanently 
provisional human situation. 

I'm glad that Kenner found Systeman- 
tics disturbing, because there is, after 
all, a deeper, more serious side to it 
under the humor. There really are un- 
known and perhaps unknowable aspects 
of the world around us, and awareness of 
that fact is a very necessary part of апу 
significant approach to human knowl- 
edge. Kenner may be right in suggesting 
that there are "demons in Svsremantics. 
But they were not put there by John Gall. 
They reside in the material itself—or 
perhaps they are projected there from the 
mind of the observer? 

John Gall 
Ann Arbor, MI 


"Mistakes happen." Sure. Murphy said 
so. An instance is Gall 's misrepresenta- 
tion of Murphy. Mistakes are not cosmic 
flaws; it's humans who are error-prone 
(although amid the titters it's not easy to 
be sure what he s saving). ГИ go on af- 
firming that he's drawing laughs by lel- 
ting us confuse human with cosmic flaws. 
He's found a good racket. Erma Bom- 
beck has worked it for years at the besi- 
seller level; cf. her famous claim that 
washer-drvers eat socks. —H. К. 


February Was a Good Month 
The February BYTE was for me a strong 
winner. I was perusing the 1989 annual 
index to see if any topics looked interest- 
ing. and, sure enough, I ran across 
"Modems" and "Protocols." I whipped 
out the appropriate copies of BYTE and 
flipped right to the information for 
which I was looking. Excellent! 

continued 


Standard Features 


% High Performance 
Norton SI 38.8 
Landmark 115 MH, 60Х 


$ Quality Brand Name Components 
# One Year Warranty Parts & Labor 
€ 24-Hour Parts Replacement 
Ф Toll-Free Technical Support 


% Also Available: 
Extended Maintenance Contract 
Corporate Leasing 
Custom Configurations 


Order Yours Today! 
Call 1-800-331-1090 or 
1-401-885-6697 


Digital Distributing, Inc. 
20 Cavalier Dr., E. Greenwich, RI 02818 


486 POWER at 
386 PRICES! 
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Complete Standard System* 


Standard Configuration Includes: 
25 MHz Clock, Zero Wait Operation 
4 MB 80ns RAM, expandable to 16 MB 
8 KB Internal Cache Memory 
(optional 128 KB External Cache) 
AMI BIOS 
Super VGA Video Card 1024 x 768 
Super High Res VGA 14" Color Monitor 
1.2 MB 5%" Floppy 
1.44 MB 3%” Micro Floppy 
40 MB SCSI Hard Disk Drive 
2 Serial, 1 Parallel Ports 
200 Watt Power Supply 
MS DOS 4.01 


* Bernoulli drive and 20" color monitor shown are optional. 
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David Бе еге Unix /bin column, 
“Dealing with Devices,” also had infor- 
mation that J can use. I have limited ac- 
cess to a Unix machine, and Unix /bin 
will be especially useful in making the 
most of that time. 

| had recently considered allowing my 
subscription to lapse because І thought 
that BYTE wasn't particularly useful 
with the machines I work on. This issue 
has totally destroyed that misconception. 
Great magazine! 

Richard E. Lafleur 
Rochester, NY 


Ray Tracing, Micro Style 

Owen F. Ransen's article, "The Art of 
Ray Tracing" (February), was informa- 
tive and thorough, but very misleading. 
It concentrated solely on ray tracing done 
by Inmos transputer-equipped ma- 
chines, paying only passing tribute to 
popular microcomputers. Contrary to 
the statement that ray tracing on micro- 
computers tends to take hours per image, 
many images can be produced in a matter 
of minutes, 

Ray tracing has been popular on the 
Commodore Amiga since its introduc- 
tion, and more recently on the color Mac- 
intoshes. The faster Amigas with 16- or 
25-MHz 68020s and 68030s with equiva- 
lent math coprocessors can render com- 
plex images in mere minutes. Images 
produced on these machines are no less 
spectacular than those produced using 
the Inmos transputers. 

At least a half-dozen commercial and 
public domain ray-tracing programs are 
available for the Amiga, and at least one 
for the Mac. Both these systems are 
cheaper and more widespread than the 
Inmos T800 machines, making ray- 
traced quality available to the general 
public, 

Charles E. Hill 
Orlando, FL 


ASK BYTE 


Not Enough Ports 
How can I access more than two commu- 
nications ports on an IBM PC? Procomm 
uses ports COMI, 2, 3 or 4. Can a mouse 
be configured to work with COM3 or 
СОМА? It seems that using modems and 
a mouse and connecting to a host all re- 
quire more and more communications 
ports—and there are only two available 
in the DOS environment. 
Stefaan Dupont 
Menen, Belgium 
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Because of the limitations of PC-DOS and 
the PC BIOS, vou are limited to just two 
communications ports. Certain versions 
of MS-DOS can handle four communica- 
tions ports. However, these four сотти- 
nications ports still use the two interrupt 
request lines: Int3 and Int4. 

Most mouse software is configured to 
use COM2. Of all the mice Гуе checked 
(Logitech, Key Tronic, and Microsoft), 
all use COMI оғ COM2. 

Му only suggestion to you is то use a 
serial switch box if vou have more periph- 
erals than ports. —5. W. 


No Warm Boot 
Му 20-megabyte Seagate hard disk drive 
won't successfully do a warm reboot 
anymore, even if I try it soon after I start 
it up. I'm no power user. so I can't deter- 
mine whether it's a software or hardware 
problem. I wrote to a number of compa- 
nies that produce hard disk utilities, but I 
got no guarantees. So before I shell out 
some money for a hard disk repair pack- 
age, is there any help you can give me? 
Joseph A. Bligh 
Lakewood, CA 


If I read your note correctly, it implies 
thar your hard disk drive does execute a 
cold boot (i.e., when you power the ma- 
chine up) properly. This leads me to sus- 
pect your hard disk drive controller card. 
Either the BIOS ROM on the card has got- 
ten corrupted, or whatever circuitry that 
reads the RESET line has gone south. 

Your first repair attempt should be to 
reseat any socketed chips on the card and 
your motherboard (be very careful!). If 
that fails, try locating someone with a 
similar controller card, swapping it for 
vours, and seeing if the problem follows 
the card. —R. G. 


Switching Fax 
In vour December 1989 Ask BYTE. one 
of your readers inquired about devices 
for switching telephone lines between 
phone, fax, and modem. I would like to 
inform your readers that we have de- 
signed and are marketing a complete line 
of such devices. Interested readers 
should contact TSX Products Corp. (450 
Washington St., Suite 103, Dedham. 
MA 02026, (800) 879-7706 or (617) 
329-1779. 
David А. Vogel 
Dedham, МА 


Ihanks, — BYTE Lab Staff 
Shopping for Print Shop 


At our office, we recently purchased 
Broderbund Software's Print Shop and 


Print Shop Companion. 

On our first purchase we acquired the 
5'4-inch floppy disk and attempted—un- 
successfully—to install the software 
from a Sysgen external 5'á-inch floppy 
disk drive onto our ІВМ PS/2 Model 50. 
After losing one of our four shots avail- 
able on the Print Shop package, we con- 
tacted Broderbund's technical-support 
people and were informed that it was not 
possible to load from a B drive. They 
suggested that we wait until a non-copy- 
protected version of the software was 
available. 

Having learned our lesson, on our sec- 
ond purchase we procured 3'4-inch flop- 
py disks. After a successful installation 
onto the same Model 50, we tried the 
Print Shop Companion. After the first 
attempt, for unknown reasons we had 
only two installations left, as opposed to 
the three we should have had. 

Everything appeared to be working 
rather well—until we tried printing а cal- 
endar on the Hewlett-Packard LaserJet 
500+ printer. (We followed all instruc- 
tions to a T before finallv despairing and 
calling for help.) One telephone call to 
Broderbund confirmed our worst suspi- 
cions—that although the Special Printer 
Set-Up instructions list the HP LaserJet 
Series and compatibles, it could not run 
successfully on our LaserJet 500+ 
printer. 

Perhaps we read too much into the 
phrase "and compatibles." Іп any case, 
is there anything we can do to make this 
software package run smoothly on our 
equipment? We now have two copies of 
what could be some very useful soft- 
ware, but we can't use it where we would 
like to. 

Pam Gray 
Terri Baston 
Internal Revenue Service 


Cincinnati, OH 


Your installation problem is one of the 
many reasons that the marketplace has 
overwhelmingly rejected copy protection. 
In spite of what the copy-protection in- 
dustry may tell vou, legitimate owners 
are frequently inconvenienced bv these 
schemes. 

і сайға Broderbund and asked about 
the LaserJet 500+ compatibility. Appar- 
ently, the LaserJet support is for Series 
II-compatible printers only, not the orig- 
inal series. There's nothing vou can do to 
fix either the software or your printer. 
You might try calling the company 's cus- 
tomer service department at (800) 521- 
6263. It sounds as though the people 
there are more than willing to help vou 
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НЕ FLYTECH MAGICIAN 
THE WORLD'S FIRST & ORIGINAL 
BOOKSIZE LANSTATION 


CARRY=I 
“ ARCNET & ETHERNET 
DISKLESS LANSTATION 


FLYTECH TECHNOLOGY (U.S.A), INC. 
3008 SCOTT BLVD., SANTA CLARA, CA. 95054 U.S.A. 
TEL: (408)727-7373, 727-7374 FAX: (408)727-7375 


FLYTECH TECHNOLOGY HANDELS-GMBH 
MENDELSSOHNSTRASSE 53, 

6000 FRANKFURT AM MAIN 1, WEST GERMANY 
TEL: (068)748-081, 746-453 FAM: (069)749-375 


FLYTECH TECHNOLOGY (H.K.) LTD. 

Біз, а FL, BLOCK B, TONIC INDUSTRIAL CENTRE, 
18 LAMHIMG ST., KOWLOON BAY, KOWLOON, 
HONG KONG 

TEL: 305-1288 FAX: 796-8427 


FLYTECH TECHNOLOGY CO., LTD. 
(HEAD OFFICE) 

2 FL., NO. 8, LANE 50, SEC. 3 

NAN-KANG RD., TAIPEI, TAIWAN, R.O.C. 

TEL: (02)785-2556 FAX: (02)785-2371. 783-7970 
TELEX: 22233 FLTCO 
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We'll Beat The Competition's Advertised Prices! 


LIST OURS 

386 CONTROL PROGRAM 
DESQview 386 190 169 
Microsoft Windows/386 195 139 
VM/386 245 209 
VM/385 MultiLiser B95 839 
VAA/386 MultiUser Starter 395 339 
386 DEVELOPMENT TOOLS 
386 ASMULINK 495 435 
Lahey F77L-EM/32 (w/ OS/386) 1090 979 
Lattice С 286 (w/ extension) 493 395 
Lattice C 386 (w/ extension) 895 715 
Novell C Network Compiler/386 995 799 
Paradox/386 895 629 
WATCOM C 8.0/386 Prof, 1295 1099 
ҰМАТСОМ C 8.0/386 Standard 895 719 
ASSEMBLY LANGUAGE 
Advantage Disassembler 295 279 
ASMIF low 99 89 
ASMTool 90 80 
MS Macro Assembler 150 105 
ОРТА5М 125 109 
Ке:замгсе 150 129 
Sourcer w/ Pre-Processor 140 125 
Turbo Debugger & Tools 150 105 
Visible Computer: 80286 100 89 
BASIC COMPILERS 
М5 BASIC Prof, Devel. System 349 
Power Basic 110 99 
QuickBASIC gg 59 
True BASIC 100 69 
BASIC LIBS/UTILITIES 
ӘҺЛИВ 159 1321 
бізі оріс 79 70 
GraphPak 79 70 
GraphPak Professional 149 125 
P.D.C). 939 Bo 
ProBas 135 125 
ProBas Toolkit 99 94 
ProMath 99 94 
ОВазе and Quickscreen 149 125 
QuickComm 139 125 
QuickMenu 39 55 
QuickPak 79 70 
QuickPak Professional 149 125 
QuickPak Scientific 74 70 
QuickScreen 79 70 
QuickWindows Advanced 149 125 
C COMPILERS 
C Network Compiler 695 559 
Lattice C 6.0 250 189 
Microsoft C 6.0 495 329 
MS Quick C 99 69 
MS QuickC w QuickAssembler 199 139 
Top T 1998 179 

DOS Professional 398 359 

05/2 Professional 495 445 
Turbo C 150 105 
Turbo C Professional 250 175 
WATCOM C 6.0 Professional 495 419 
WATCOM C 8.0 Standard 395 335 


viron 


——— 


LIST OURS 
C++ 
C++ Views 495 419 
Guidelines C4 295 269 
NDP С++ 495 479 
Zortech С++ Debugger 150 129 
Zonech C++ 200 165 
Developer's Edition 450 399 
Zonech С++ Tools 150 129 
Zortech C++ Video Course 500 449 
C-COMMUNICATIONS 
Breakout 11 125 99 
C Asynch Manager 3.0 189 139 
Essential Communication: 329 299 
Greenleaf Comm, Library 299 249 
Greenleaf ViewComm 559 489 
SilverComm C Async Library 249 209 
Wiew-232 189 149 
C-FILE MANAGEMENT | 
AccSys for dBASE or Paradox 395 335 
w/ source 795 675 
Btrieve 245 185 
Btrieve for DOS 3.1 Networks 595 449 
C-Index Plus 195 175 
C-ISAM 225 209 
Codebase I 295 219 
COL w/ PASS 385 349 
c-tree 383 315 
dBc III 250 229 
авс [її Plus 500 439 
db FILE Bundle 295 249 
Essential B-Tree w/ source 188 149 
FairCom Toolbox - Prof. Edition 1095 789 
FairCom Toolbox - Special 895 509 
Informix Products CALL CALL 
Xtrieve PLUS 595 459 
C-GENERAL LIBRARIES 
C TOOLS PLUS/6.0 109 
C Utility Library 249 199 
Огеепіеаї Functions 229 209 
Greenleaf SuperFunctions 299 239 
Power Search 149 109 
Turbo С TOOLS/2.0 149 109 
C SCREENS 
Greenleaf Data Windows 395 339 
Hi-5creen XL 149 129 
JAM 585 529 
Panel Plus 495 395 
Vermont Views 395 CALL 
Vitamin С 225 169 
МГ Screen 149 139 
C-UTILITIES/OTHER 
Clear 4 200 169 
C-Terp 300 219 
Code Runner 149 135 
Heap Expander 80 70 
HyperWindows 99 90 
PC-lint 138 109 
PCYACC Professional 495 469 
TimeSlicer 295 279 
wi source 1000 899 


LIST OURS 


COBOL LANGUAGE 


Micro Focus: 
COBOL2 w/ Toolset 1800 
Personal COBOL 149 
MS COBOL 900 
Realia COBOL 995 
SCREENIO 400 
CODE GENERATORS 
Logic Gem q9 
Matrix Lavaut 2.0 200 
PRO-C 399 
DATABASE DEVELOPMENT 
Clarion 2.0 695 
Clipper 5.0 795 
dBASE IV 795 
dBFast/PLUS 345 
dGE 195 
FlashTools! B9 
FoxPra 795 
Magic PC 299 
R&R Report Writer 150 
R&R Code Generator 150 
Sav What? 50 
SilverComm Library 2,0 189 
Тот Rettig's Library 100 
UI? Version Two 395 
DEBUGGERS (DOS) 
MultiScape 179 
OPTDEBUC 150 
Periscope 1/5126 495 
Periscope il 175 
Periscope tl-x 145 
Periscope 111 1395 
Periscope ili PLUS 1795 
Periscope IV/16, 20, 25 MHz CALL 
PfixB&plus 295 
Sherlock 185 
Turbo Debugger & Tools 150 
DOCUMENTING/ 
FLOWCHARTING 
Clear 200 
C-Clearly 130 
Flow Charting ll» 229 
Interactive Easytlow 150 
Paginate 100 
Source Print 99 
The Documentor 295 
Tree Diagrammer 99 
EDITORS 
BRIEF 3.0 193 
Edix 195 
EDT+ 295 
EMACS 325 
Epsilon 195 
KEDHT 4.0 150 
MKS Vi 149 
Multi-Edit Professional 79 
Norton Editor 7 
SLICK Editor 195 
Sage Professional Editor 295 
wy! house 195 
SPF/PC 245 
VEDIT PLUS 185 
EMBEDDED SYSTEMS 
Link & Locate ++ 395 
Link & Locate ++ Extended 479 
Paradigm Locate 295 
FORTRAN LANGUAGE 
Grafmatic 135 
Lahey F77L 395 
Lahey Personal FORTRAN 77 95 
M5 FORTRAN 450 
Plotmatic 135 
RM/FORTRAN 595 
GRAPHICS LIBRARIES 
Baby Driver 750 
Essential Graphics 399 
Font-Tools 150 
Font Window 125 
Grai Drive Plus Personal 149 
Graf/Drive Plus Developer's 299 
GraphiC 5,0 395 
Graphics-MENL 195 
Data Entry Design 99 
Data Entry Module 59 
C55 Graphics Devel. Toolkit 595 
HALO 395 
HALO Window Toolkit 595 
lcon-Tools/Plus р 150 
Menuet 250 
Meta Window 250 
MetaWindow Plus 325 
PCX Effects 99 
PCR Programmer's Toolkit 195 
PEN Тех! 144 
Turbo Geometry Library 200 
LINKERS/LIBRARIANS 
Plinkéé6alus 495 
PalyLibrarian II 149 
RTLink 295 
RYLink/Plus 495 


LIST OURS 

MACINTOSH 
FoxBASE + / MAC 405 299 
MacFortran/ 020 495 445 
Smalltalk МАС 200 169 
Think C 249 165 
Turbo Pascal 100 75 
MODULA-2 
LOGITECH Modula-2: 

Compiler Pack 99 73 

Development rivi 248 199 
TopSpeed Modula-2: 

B-Tree Toolkit 149 135 

Communications Toolkit 149 135 

Compiler Kit 100 ) 

DOS 3-Pack 200 179 
08/2 TOOLS 
Brie | 198 САП 
САЗЕРМ for C 1495 1420 
Epsilon 193 139 
MS 08/2 Pres. Mgr. Softset 150 105 
Multiscope 449 345 
PCYACC 395 359 
smalltalk РМ 495 395 
Vitamin C 15/21 223 165 
PASCAL LANGUAGE 
Asynch PLUS 149 115 
B-tree Filer 122 109 
MS QuickPASCAL 99 59 
Object Professional 130 109 
Power Tools PLUS/5.0 1549 109 
Тара? 25 57 
Turbo Analyst EE 89 
TurboMAGIC 184 179 
Turbo Pascal 5.5 150 105 
Turbo Pascal 5.5 Professional 250 175 
Turbo-Plus 5.5 199 159 
Turbo Professional 5.0 123 109 
PROTOTYPING 
Dan Bricklin's Demo 11 195 159 
Grasp 188 129 
Instant Replay III 150 135 
ProtoFinish 300 269 
Show Partner F/X 350 319 
Soft Demo во 70 
SMALLTALK 
Smalltalk-80 (386) 593 535 
Smalltalk 100 B5 
Smalltalk 286 200 169 
Smalltalk MAC i300 169 
Smalltalk PM эз 399 
WINDOWS (MS) TOOLS 
Actor 2.0 693 559 
Case: 745 759 
C-TalkViews 450 375 
dBFast' Windows 395 335 
DialogCoder 4858 435 
MS Windows Development kit 500 349 
Multiscope 379 289 
ProtoView 593 535 
RFF low 79 69 
Whitewater Resource Toolkit 195 169 
WindowsMAKER 595 535 
WinTriewe 395 339 


c-tree™ by FairCom® 

Affordable, ultra high performance, 
multi-threaded, transaction processing 
server. Intermediate transaction saves 
points. Audit logs allow data and index 
restoration 10 any previous state. True 
on-line recovery. High level of user 
concurrency, individual record lacking, 
and automatic deadlock dastection. 


List: 5395 Ours: $315 


CASE:PM for "C" 2.0 
by Caseworks 


А prototyping, code generating, and | 

maintenance tool that monitors the SAA 

guidelines to let programmers develop 
compliant applications for the O5/ 

2 Presentation Manager more quickly 

and easily than ever before. 

List: $1495 Ours: 61420 


Data Junction 

by Tools & Techni 
niversal conversion tool that translates 

to and from all popular database, 

spreadsheet, ASCII and binary files. 

корг available to extract, rearrange 

and edit records, fields and characters. 

Batch mode option. 

Standard List: $99 Ours: $89 

Professional List: $199 Ours: $179 

Advanced List: $299 Ours: $269 


m | 


Don't let the bugs take over! 72. ud 

MULTISCOPE DEBUGGERS ог |... 7 NOW ss wien 

Windows, 05/2, and DOS will help you ГАЗ 9; адан, 
fight the nastiest bugs! 


| INFO | 
1989- 
жү 

| PRODUCT 

| OF THE YEAR | 


Tbe tbree time award-winning MultiScope OS/2 Debugger 
tecbnology bas now been tailored for tbe Windows 3.0 and 

DOS environments! Tbe MultiScope Debuggers for Windows 
and DOS provide full support for tbe debugging of Windows 3.0 
applications, in addition to advanced debugging capabilities 
Jor debugging DOS programs. 


The Multiscope Debuggers provide easy to use, ІВМ 
SAA standard Windows, Presentation Manager, and 
character mode user interfaces. The Debuggers are 
100% CodeView information compatible, and provide 
support for register parameters. C 6.0 support. The 
package includes both Run-Time and Post-Mortem 
debuggers: the Run-Time debugger allows you to 
dynamically step through and examine the operation of 
your program; the Post-Mortem debugger allows you to 
examine the state of your program after a crash. 

Special TSR programs included in the package allow 


you to monitor the execution of your Windows 3.0 
programs, and provide a dump of your application's 
memory after a Run-Time exception. The Multiscope 
Dehuggers support complete expression evaluation for 
C, Pascal, and Modula-2. Тһеу also include complete 
80386/486 watchpoint support, virtual machine DOS 
debugging, advanced data browsing capabilities, 
graphical representation of data structures, LAN and 
serial remote, and dual monitor debugging. With all 
this and more, the MultiScope Debuggers will help 
vou fight the bugs as you fight the deadlines. 


The 15 MultiScope Views 


Qutput Thread Call Help 


z Е 


Source Breakpoint Watch 


Assembly 


Memory Module Graphic Data Procedure Register Data 


Wont leave you hanging in a Palm Tree! 


TATI if mn те f ӘР 3 “т nt 155! т” 9 
What's being said about MultiScope? 


"MultiScope OS/2 Debugger is 
the debugger that should have 
been included with the Presenta- 
tion Manager." 

PC Magazine 10/89 


"| haven't seen any other 
debugger that has the 
power and flexibility, as 
well as being user friendly." 
PC Week 


A 
MultiScope, Inc. Гс- 


(а Logitech company) ШІ [ ! 


"MultiScope lets you 
focus on the problem to 
be solved rather than the 
tool used to solve it." 
IEEE Software 11/89 


"If you want an extremely powerful 
OS/2 Debugger, RUN, don't walk to 
your nearest "Programmer's Paradise" 
for Logitech's MultiScope Debugger, 
which makes debugging a real snap." 
BYTE 2/90 


Ours: $345 
List: 5379 Ours: $289 
List: $179 Ours: $135 


Circle 242 on Reader Service Card 


MultiScope for OS/2 List: $449 


MultiScope for Windows 


MultiScope for DOS 


Our Guarantee... 


Products listed here are 
backed by the 
following guarantee”: 


Should you see one of these 
products listed at a lower 
price in another ad in this 
e, CALL US! 
We'll the price, and 
still offer our same quality 
service and support. 

LIST OURS 
XENIX/UNIX 
Epsilon 195 189 
Interactive 386/ix Complete 1239 929 
Interactive 3B6/ix Comp. МЛ) 1735 1299 
Interactive (All other products) CALL CALL 
JAM 1030 839 
JAM DBi 975 779 
LPI-BASIC 695 569 
LFI-COBOL 1495 1199 
LPI-FORTRAN 995 799 
ІРІ-РІЛ 1995 1599 
MKS RCS 395 335 
MKS Trilogy 114 105 
Micro Focus VS/COBROL Comp. 2495 2119 
Panel Plus 11 795 639 
RM/COBOL 85 (Unix 386) 2250 1909 
SCO 286 Complete 1495 1195 
5CO ЗЕБ Complete 1595 1275 
SCO (All other products) CALL CALL 
Terminal Contral 995 Bay 
VEDIT PLUS 285 249 
ADDITIONAL PRODUCTS 
APL"PLUS 695 549 
Janus Ada/Compiler System 300 269 
Lattice RPG 1600 1285 
Meridian AdaStudent 50 45 
Meridian Ada Developer's Kit 1095 985 
MES AWK 99 85 
Personal Rexx 130 139 
SMS 495 445 
Sonprobe 86/Tx 395 CALL 
Spellcode 99 89 


APPLICATION SOFTWARE 


COMMUNICATIONS 
BLAST li 250 
Carbon Сору Plus 189 
DeskLink 170 
Laplink 111 150 
РС Anywhere Ill 145 
Pracomm Plus 75 
SideTalk 120 
DESKTOP PUBLISHING 
Adobe Illustrator 695 
Corel Draw! 595 
Gem Desktop Publisher 299 
HALO DPE 195 
Lattice HighStyle 375 
MKS SOPS 495 
PageMaker 795 
Ventura Publisher В95 
MATHEMATICS 

rive 200 
MathCAD 495 
Mathematica 3НБ 695 


SCIENCE & ENGINEERING 


Ашс AD Release 10 3000 
AutoSketch 150 
ChiW'riter 150 
Control System Toolbox 495 
C55 495 
DADISP 895 
Design CAD 3-D 400 
Drafix Windows CAD 695 
EXACT 475 


* Terms oí Offer: 
= Offer good through June 30, 1 


990 


* Applicable to pricing on current 


versions of software listed; June 


issue prices only. 
* Offer does not apply towards 
obvious errors in competitors' 


ads. 


LIST OURS 
SCIENCE & EEE 


Generic CADD Level 3 179 
LABTECH Acquire ү 179 
LABTECH Notebook 995 779 
MICRO-CAP 111 1495 1269 
Orcad PCB 1495 CALL 
РС ТЕХ 249 229 
SCHEMA 11+ 495 449 
STATGRAPHICS 895  5B6 
Tango РСВ Series 11 595 559 
TECH*GRAPH"PAD 395 319 
T! 595 479 
SPREADSHEETS 

Lotus 1-2-3 Release 3,0 545 389 
Lucid 3-D 149 99 
Microsoft Excel 495 319 
Quattro Professional 495 329 
Supercalc5 495 319 
UTILITIES 

386 МАХ 73 65 
386 МАХ Professional! 129 115 
above DISC 119 Ba 
DOS Partner 99 pa 
Dr. Switch DeveloperPak 99 m 
FASTBACK Plus 189 19 
HeadRoom 2.0 130 109 
Help Build 249 179 
MACE GOLD 144 12% 
Magellan 195 CALL 
Memon Mate FO 47 
MES Toalkit Аз — 199 
Aioye'em ЁЗ 79 
Norton Commander 149 99 
Norton Utilities 100 65 
Norton Utilities Advanced 150 99 
РС Tools Deluxe 144 45 
Pizazz Plus 149 79 
Software Carousel 90 72 
SpinRite I ЕЗ 75 
XTreePro 129 709 
WORD PROCESSING 

Ami 193 129 
Microsoft Word 450 279 
WordPerfect 3.1 495 CALL 
WrordStar 495 23 
SOFTWARE FOR SUN 
WORKSTATIONS NEW? 
Basmark QuickBASIC САП CALL 
C Programmer's Toolbox/ Sun 495 449 
Edix 425 339 
EMACS for Sun i95 369 
Erot CALL CALL 
Informix CALL CALL 
Lotus 1-2-3 for Sun 695 CALL 
Lotus 1-2-3 for Sun Server 995 CALL 
Lotus 1-2-3 for Sun Node 495 CALL 
Mathematica for Sun CALL CALL 
NeuralVorks Professional Il 4095 CALL 
Panel Plus (Sun 31 1595 1355 
WordPerfect for Sun 495 CALL 


Programmer's Policies 


Phone Orders 

Hours 8:30 АМ-7 PM EST. We accept 

MC, Visa, AMEX. Domestic shipments, 

ре add 55 рег item for shipping/ 
andling by UPS ground. For domestic 

COD shipments, please add $3. Rush 

service available. 


Mail or FAX Orders 
POs are welcome. Please include 
phone number. 


international Service 
Phone number required with order. 
Call or FAX for additional information, 


Dealers and Corporate Accounts 
Call for information, 


Unbeatable Prices 

We'll beat the competition's advertised 
prices. (Subject to same terms and 
conditions.) Prices subject to change 
without notice, 


Return Policy 

30 days. Due to copyright laws, we 
cannot take back software with the disk 
seal broken unless authorized by the 
manufacturer. Returned product must 
include В.А. number. 


International: | 
Customer Service: 201-3В9-9229 
Fax: 201-389-9227 


Рам 


1163 Shrewsbury Av 


F E 
T Selec ct [тот over à 


quick delivery 


and Keep plenty c 


Volume purc 
e us 


VISIO! |. 


ACTOR 2.0--New Version--More Memory 


Actor® 2.0 is a significantly enhanced version of Actor, the most productive 
way to write programs for Microsoft Windows. Actor is an interactive, 
object-oriented programming system, 
featuring a large class library and source- 
code d ата. Since its release іп 
1987, Actor has enabled thousands of 
developers to learn object-oriented 
Jun ЫД while creating MS-Windows 
ications in half the time it takes in C. 
This new version breaks the 640K barrier 
with automatic memory swapping. It also 
includes support for user-defined 
primitives, as well as advanced object- 


oriented programming features, 
TheWhitewater Group * 


List: $695 Ours: $559 


HALO Window Toolkit: тһе Windowing Alternative 


The HALO Window Toolkit is a graphical user interface tool that speeds 
development of graphics and i Imaging applications. 

* Extensive memory de gest facility 
detects and uses internal, extended, 
expanded and disk memory as needed 
Includes HALO graphics toolkit 
Supports wide variety of graphics displays 
(including high resolution), imaging devices, 
printers and scanners 
Practical time-saver for Microsoft C 
Programmers 
Provides a source code compatible develop- 
ment path to target both the DOS and OS/2 
operating environments 


List: $595 Ours: $419 


Lattice 80386 C Development System 


Full 32-bit power programming toals let you create the | 
fastest programs in the shortest time. You get the 
complete Lattice C Development Svstem for DOS & 
O5/2 with the Optimizing Lattice C Compiler, Lattice 
80386 DOS Extender, CodePRobe debugger, 
Assembler, and all libraries and utilities performance- 
tuned to take advantage of the 80386. All your 
existing source code is upwardly al ible with the 
new Lattice 80386 C Compiler. Simply recompile 
your DOS applications and have them automatically 
optimized to take advantage of 386 32-bit power. 


list: $895 Ours: $719 


aon BERNETICS 


201-389-9228 Corporate: 800-422-6507 


Canada: 800-445-7899 


Call or Write for Latest Free Catalog! 


1500-45 159) 


А Division of voyager Software Cor 


hrewsbury, М] 07702 


BLAISE 

C Asynch Manager 
ASYSNCH PLUS 

C Tools PLUS/ 6.0 
EXEC 

Kev Pilot 

Pascal TOOLS 
Pascal TCROLS 2 
Pascal TOOLS / TOOLS 2 
Power Search 
Power Screen 
Power Tools Plus 
RUNOFF 

Turbo C TOOLS 
View 232 7.0 


BORLAND 
Eureka: The Solver 
Paradox 3.0 
Paradox LAN Pack 
Paradox 05/2 
Paradox 386 
Quattro Protessional 
Reflex у. 2.0 
SideKick 
SideKick tor OS/2 
SideKick Plus 
Sprint 
Turbo Assembler Debugger 
Turbo Basic 
Database Toolbox 
Editor Toolbox 
Turbo C 2.0 
Turbo C 2.0 Professimnal 
Turbo Lightning 
Lightning Word Wizard 
Turbo Lightning and Lightning 
Ward Wizard 
Turbo Pascal 5.0 
Turbo Pascal 5.0 Professional 
Database Toolbox 
Editor Toolbox 
Gameworks Toolbox 
Graphix Toolbox 
Numerical Methods Toolbox 
Turbo Pascal Developer's Library 
Turbo Prolog 
Turbo Prolog Toolbox 


DIGITALK 

Smalltalk/V 
Communications 
EGA/VGA Color Extension 
Goodies #1, #2 or #3 

Smalltalk ^ 286 

Smalltalk ^/ MAC 

тата РАА 


FAIRCOM 
cree 
w/ irreg 
W r-tree. d-tree 
d-tree 
r-tree 
ЕгігСот Toolbox Prof, Edition 
FairCom Toolbox Special Edition 


LIST OURS 


188 
189 
149 

95 

50 
125 
100 


395 
150 
TOO 


TOO 
50 
50 
20 

200 

200 

500 


395 
650 


САП 


495 
295 


1095 


695 


139 
139 
115 

75 

39 
109 

89 
135 
109 
109 
109 

45 
109 
149 


69 
69 
89 
69 
69 
279 
105 
69 


85 
45 
45 
45 
169 
189 
399 


315 
519 
САЦ 
395 
239 
789 
509 


GREENLEAF SOFTWARE INC. 


Greenleaf Business MathLib 
Greenleaf CommLib 

Greenleaf DataMath Interface 
Greenleaf Data Windows 
Greenleaf DataWindows, O5/2 
Greenleaf Functions 

Greenleaf ^AakeForm 
Greenleaf SuperFunctions 
Greenleaf ViewComm 


ОС 

ұм/3В6 

MILES Multillser 

VM 386 мш ег Starter 
VM/385 NetPak 


LAHEY 

AL Developer's Kit OP/SYS 

Lahey F77L 

Lahey Ғ?71.ЕМ/ІБ (w/ O5/286) 

Lahey F77L-EM/32 (w/ OS/286) 

Lahey Personal FORTRAN 77 
wi Toolkit 


395 
299 

75 
395 
395 
229 
125 
299 
559 


245 
895 
395 
150 


495 
595 
895 
1090 
93 
119 


339 
129 


459 
535 
799 
979 

89 
105 


Programmer's Paradise offers the complete 
software product line for publishing giants such as 
Microsoft, Borland, Lotus, and Software Publisbing, as 
well as dozens of other important software publishers. 
Most of these products are stocked items. 


Call for immediate delivery! 


LIST OURS LIST OURS 
LATTICE MICROSOFT (continued) 
БЕСИК C X-Compiler 900 769 М5 Mach 20 495 329 
Curses 123 108 MS Macro Assembler 150 105 
dBC Ill 250 229 MS Mouse Bus or Serial: 
dBC ш Plus 500 439 w Paintbrush & Mouse Menus 150 105 
HighStyle 275 319 w/ Paintbrush & Windows 200 149 
Lattice B0286 C Develop. System 493 295 №5 Multiplan 195 136 
Lattice 80386 C Develop. System 895 715 М5 (5/2 Presentation Mgr. ТІН. 500 349 
Lattice C Compiler 6.0 2350 189 MS Pascal for DOS or O5/2 300 209 
Lattice Communications Library 250 209 М5 Presentation Manager Softset 150 105 
ЕРС 3.0 1600 1285 М5 Programmer's Library-CD 395 977 
SecretDisk II 125 109 М5 Project 495 329 
SecretDisk 11 Administrator 300 429 MS QuickBASIC 4,5 99 69 
SideTalk 125 109 MS QuickC 2.0 79 69 
SSP/PC 450 299 MS QuickC w/ QuickAssembler 199 139 
ZBO С X-Compiler 300 449 — M5 QuickPASCAL 99 69 
MS Sort 195 139 
LOTUS MS Windows 99 69 
Agenda 395 299 MS Windows/386 195 136 
Freelance Plus 495 347 М5 Windows Development Kit 500 349 
Lotus 1-2-3 2.2 465 329 м5 Word азо 279 
Lotus 1-2-3 3.0 595 389 MS Word tor Windows 495 349 
Magellan 195 CALL MS Works 148 105 
Manuscripa 495 326 
Symphony 2+ 695 499 MORTICE KERN SYSTEMS 
MKS AWK 99 85 
MEDIA CYBERNETICS for 05/2 178 159 
Dr, HALO HI 140 99 for DOS & O5/2 199 179 
HALO DPE 195 139 JMKSLEX:YACC 249 199 
HALO 395 279 for OS/2 349 295 
HALO for O5/2 695 489 for DOS & OS/2 399 339 
HALOvision Ill 495 348 MES MAKE 149 129 
HALO Window Toolkit 595 419 ior OS/2 249 199 
HALO for Microsoft Developers 595 419 for DOS & 08/2 299 259 
| MKS Programming Platform 665 565 
MICROGRAFX for O5/2 995 839 
ClipArt Collections 250 189 for DOS & 0/2 1149 989 
ClipArt Special Editions 150 109 МК RCS 189 159 
Designer v3.0 695 455 for (25/2 289 245 
Draw Plus v1.0 395 258 ior DOS & (05/2 119 289 
Graph Plus v1.3 495 324 MKS Software Mgmt, Team 294 255 
ХРот v1.0 395 258 for O5/2 449 399 
for DOS å 05/2 499 429 
MICROSOFT MKS SQPS 495 479 
MS BASIC Prof. Devel. System 495 349 MKS Toolkit 244 199 
MSC 6.0 495 329 for Q5/2 349 295 
MAS Chart 395 12177 for DOS 8 05/2 199 339 
MS COBOL 900 629 MKS Trilogy 119 105 
MS Excel 495 319 MES Yi 144 129 
MS FORTRAN for DOS or ОУ2 4:0 299 for 05/2 199 159 
MS Learning DOS 50 35 for DOS/Os/7 229 199 


LIST OURS 


NOWELL 
Btrieve Single-Lser 245 
Btrieve for DOS 3.1 Networks 595 
Btrieve for OS/2 395 
Btrieve for XENIX 595 
C Network Compiler 695 
C Network Compiler/386 905 
NetWare C Interface for DOS 295 
Net are MHS 100 
NetWare MHS Interface Guide 145 
Ner Ware КРС 950 
NetWare RPC for 5/7 1200 
Netware SCIL 595 
NetWare System Calls for DOS 195 
XQL 795 
Atrieye PLUS 595 
Atrieve PLUS for OS/2 595 
SAGE SOFTWARE 
C Beautitier 50 
PFinisn 295 
Prix86plus 193 
Рііпкабріиѕ 495 
PolvAWK 99 
5/2 Version 199 
Poly Boost II 90 
PalyDoc 193 
FalvLibrarian gu 
PolyLibrarian |! 149 
PolyMake 3.0 149 
PolyShell 49 
FolyX Ref 99 
Professional PVCS (Corporate: 495 
w/ PolyMake for 05/2 695 
PVCS/MAKE tor O5/2 395 
Sage Professional Editor 295 
w/ Mouse Support 195 


SOFTWARE PUBLISHING 


Harvard Graphics 495 
Harvard Graphics Draw Partner 149 
Harvard Project Manager 695 
OfficeWriter 495 
OfficeWriter LAN (3 users) 995 
PFS;First Choice 189 
PFS:First Choice LAN Pack 475 
PFS:First Graphics 149 
PFS:First Publisher 129 
Professional File 299 


Professional Plan 99 


Professional Write 229 
SOUTH MOUNTAIN 
Breakout-ll 125 
C Utility Library 249 
Essential B-Tree 199 
Essential Communications 428 
Essential Graphics 399 
w/ source code 1398 
Hold Everything 129 
(resident C*/ w/ source 249 


TURBOPOWER SOFTWARE 


B-tree Filer 125 

Multi-user w/ Network Support 175 
Object Professional 125 
Turbo Analyst 5.0 99 
Turbo Professional 125 


THE WHITEWATER GROUP 


Actar 695 
Language Extensions | 99 
Whitewater Resource Toolkit 195 
WinTrieve 395 
ZORTECH 
Zortech C Video Course 300 
Zonech C++ Compiler V2.0 200 
wi source 300 
Zortech С++ Debugger V2.0 150 
Zonech C++ Developer's Edition 450 
Zortech C«« Tools V2.0 150 
Zortech C++ Video Course 500 


185 
459 
459 
459 
559 
799 
239 
79 
129 
749 
1359 
459 
159 
597 
459 
459 


42 
259 
259 
399 

85 
179 

72 


ош. Mavbe if vou promised not to audit 
them ? 
in any case, you re not stuck, You 
could always seil the LaserJet 500+ and 
buy a new printer, or sell your copies of 
Print Shop and look at some other soft- 
ware. Print Shop is a nice package, and 
you shouldn't have апу trouble finding 
someone to take it off vour hands. 
—H. E. 


The Limiting Factor 

I have а Tandy 1000 TX with two 312- 
inch floppy disk drives, a 286 processor. 
a 32-MB hard disk drive card, а 2400- 
bps modem, a mouse. and 640K bytes of 
RAM (expandable to 768K bytes on the 
motherboard). I am using two of my 10- 
inch expansion slots, which leaves me 
three slots not in use. The question 15, 
can I add memory boards? Can I add ап 
external drive? Is my power supply the 
main limitation to my expansion capabil- 
ities? If so, does anyone produce a power 
supply unit that will fit into my com- 
puter? 

One problem that І have occurs when I 
use PC SHELL from memory-resident 
PCTools 5.5: I find myself out of mem- 
ory. I usually use WordPerfect 5.0 and 
Reflex 2.0. І have problems with any- 
thing that requires 640K bytes (and some 
programs that require 512K bytes). 1 
plan on expanding to 768K bytes as soon 
as I can get the chips, but I would like to 
expand past that point. 

L. David Morris 
Milan, TN 


You're absolutely right: Your power sup- 
ply is a serious limitation. The 1000 TX 
came standard with a miniature 67-watt 
power supply. Tandv does not support an 
upgraded power supply for that model, in 
fact, the company seems to frown on the 
very idea. Most Tandy Computer Centers 
don't suggest a second hard card for the 
1000 TX for fear of blowing the power 
supply. 

Your troubles are compounded by the 
small physical size of your present unit. 
Perhaps the people at PC Power and 
Cooling could help vou (31510 Mountain 
Way, Bonsall, СА 92003, (619) 723- 
9513). They specialize in power supplies. 
I found a 200-W supply with petite dimen- 
sions (5% by 515 by 3% inches) and stan- 
dard motherboard connections, but I'm 
not sure of the exact size vou require. 
Measure your power supply and give PC 
Power and Cooling a сай. 

That's not your only limitation, how- 
ever. The 1000 TX is a bit of a hybrid. 
Although it sports а 286 processor, it 
runs on an 6-bit bus, so it is really an XT- 
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compatible modei. Also, as you mention, 
it will not take full-length cards. I looked 
through a JDR Microdevices catalog and 
found some memory-expansion boards 
and disk drive controller cards that 
would fit in your computer, but a techni- 
cian at JDR told me that Tandy compati- 
bility is a hit-or-miss proposition. Fortu- 
nately, JDR has а 30-day money-back 
guarantee. | suggest ordering the card 
vou want, testing it in the 1000 TX, and 
returning it if vou have any problems. To 
order a catalog from JDR Microdevices, 
call (800) 538-5001. 

intel has no memory-expansion cards 
less than 10 inches long. AST Research 
does, but a technician there also warned 
me about Танау х hardware incompati- 
bility. Tondy machines run PC softwore 
without a problem, but the hardware does 
not strictly follow ІВМ specifications. 
The AST technician suggested that J stick 
with Tandy products. 

landy does offer some solutions. The 
company selis an expanded memary 
beard specifically for the 1000 line. For 
reasons only fandy would know, the fotks 
there call it the Micro-Mini Mainframe. 
They also sell а 20-МВ hard disk drive 
card for the 1000 TX that supports a sec- 
ond external hard disk drive. The exter- 
nal drive should house its own power sup- 
ply. If vour hard disk drive card is not the 
standard Тапау model, call the vendor 
who sold vou the card and ask if it sup- 
ports a second external drive. 

i suggest that you work around уон 
memory limitations. There's no reason 
whv you shouldn't be able to run Word- 
Perfect and Reflex with the hardware vou 
now own. First of all, I would avoid mem- 
ory-resident software. You should run PC 
Shell from the command line, not as a 
TSR program. The only thing vou lose ts 
hot-kev access to the program and the 
ability ta cut and paste to the clipboard 
from external applications. That is a 
small price. Any time that you need your 
PCTools utilities, vou can Just туре in 
peshell for PC Shell or desktop for PC 
Desktop. You can also add the peshell 
command to the end of vour AUTOEXEC 
file so your computer will load PC Shell 
each time you turn on your computer. 

I would not run your application pro- 
grams from the PC Shell user-defined 
menu, either. You would still have the 
shell stealing precious RAM. Instead, 
simply exit from the shell and fire up your 
application. ft should run within 640K 
bytes without any hassle. if you really 
must run PCTools in resident mode, use 
the /RTINY switch (shell/RT) to cut the 
kernel size down to 9K bytes or so. The 
program will take а bit more time to acti- 


vate, but you'll have more memory for 
those hungry applications. 

For more tips on working within the 
640K-byte memory barrier, see the In 
Depth section of the March BYTE-— Life 
Within 1 Megabyte. if you acquire ex- 
panded memory and insist оп running 
resident software, you should get a copy 
of PopDrop Plus or another utilitv that 
keeps vour TSR programs organized. 

—$. D. 


Manual Labor 
I have purchased a used TEC serial 
printer whose model number is F10-40. 1 
am looking for a source to find an own- 
er's manual or a photocopy of one. Mv 
local computer store can t help me. Can 
you? 
Dave Grunewaldt 
Eau Claire, WI 


Em a little confused. The model number 
that you mention is а C. Itoh printer, 
manufactured by TEC. If that's true, the 
printer should sav "C. ioh” on it some- 
where. 

Assuming that vou іп fact have a C. 
itoh printer, owner 8 manuals are avail- 
able directly from the company bv calling 
(800) 347-2484 and asking for Customer 
Service at ext. 6105. —H. E. 


FIXES 


* The correct price for Lotus Manu- 
script, mentioned in Wayne Rash Jr.'s 
Down to Business column (January). is 
5495, Also, WordPerfect has a screen 
capture utility called Grab. 

е The proper reference to the Super VHS 
connection in Phillip Robinson's "The 
Four Multimedia Gospels” (February) 
should have been "Y/C," rather than yel- 
low/cyan. The Y/C refers to the separa- 
поп of the Y (luminance) and C (chromi- 
nance) signals. 

• The contact point for the Interlink net- 
work mentioned in "State of the BBS Na- 
tion" (January) is Andy Keeves's Execu- 
uve Network BBS. the international host 
for InterLink, which can be reached at 
(914) 667-4567. 

* Regarding the January Short Take on 
the Opus Portable Mainframe, the cor- 
rect maximum data transfer rate for the 
AT bus is 6 megabytes per second. 

* Novell does offer upgrade options to 
NetWare 386 (" NetWare 386: Less Pain. 
Great Gain," March). Prices range from 
$2495 to $7580. depending on the ver- 
sion of NetWare you want to upgrade. Ш 


FAST! 9 
850cps/240 Ipm! ~ 
And It Runs... 

And Runs... And Runs... 


The fastest serial dot matrix 
printer on the market today! 
The all new 850XL offers a world of benefits! 


e Lightning fast at 850 cps (240 lpm throughput) 

e Continuous printing capabilities with no overheating 
or unnecessary downtime! 

s Over 300 local service centers nationwide to keep 
your jobs running day and night!* 


The waiting game is over, as the 850XL takes 
on mountains of data, round the clock, with no duty 
cycle restrictions! Any printing application you need 
is handled with rapid-fire reliability: 


• Labels 
е Graphics 


е Bar Codes 
е Spreadsheets 
« Near-letter Quality 


e Data Processing 
е Financials 


“Сай for availability in your area 


ШЕЕ ЕЕЕ —d OUTPUT 
SSS TECHNOLOGY 


== CORPORATION 


Сири Technology Corporation BY в Salurnussiraat 25 2132 HB Hooledorp ж Тһе Netherlands 
Telegngne 131) 2503 32590 а Telefax 131) 2503 39555 © Telex 1844) 20000 REF ММС27 М Х505 


Standard features are better than ever! 


• 5 to 18.2 Pitch Printing 

Front Panel Menu 

Programming 

(No DIP Switches) 

ә Quietized Enclosure 

а EPSON, DEC, and ІВМ 
ProPrinter XL Emulations 


OTC...An American Winner! 
Call today for more details. 


e 8K Data Buffers 

е Serial & Parallel Ports 

s Convenient Front & 
Bottom Paper Feed 

e Full International 
Character Set 


4 
= ES 
1-800-4-OUTPUT (8 am - 5 pm PST) "S 
(468-8788) e 
Call me, I'm interested: Circle 221 SS S А 
E 9922 Montgomery Drive, Suite #6 AUR ~ 
Spokane, WA 99206-4199 QU S LOS A 
Telex 515-2259 OUTPUTSPOK Ў 4% % 
Ғах (509) 922-4742 eg тж 
(509) 926-3855 ^ $- өз 
1-800-468-8788 


WHAT’S NEW 


SYSTEMS 


HARDWARE > 


Dell Introduces 
a Faster SX 
in a Large Chassis 


ell's 20-MHz 386SX- 

based system includes 1 
MB of RAM, a 40-MB 28- 
ms hard disk drive, and a 
monochrome МСА monitor. 

The motherboard features 

room for up to $ MB, em- 
bedded floppy and hard disk 
drive controllers, embedded 
I/O with one parallel and two 
serial ports, and a socket for 
the new 20-MHz 803875Х 
math coprocessor. 
Price: $2899, 
Contact: Dell Computer 


Corp., 9505 Arboretum Blvd., 


Austin, TX 78759, (512) 
338-4400. 
Inquiry 1121. 


Low-Priced Unix 
Workstation 
Features i486 


tandard features of the 


PWS/425C, a short-tower 


Unix system, include 4 MB 


clock speed. 


of RAM (expandable to 16 
МВ), a 105-MB SCSI hard 
disk drive, and a 16-inch color 
monitor with 1024- by 768- 


pixel resolution. Also included 


are a 101-key keyboard, a 
mouse, a 16-bit Ethernet con- 
troller and TCP/IP support. 
апа your choice of a 3'4- or 


54-inch high-capacity flop- 
py disk drive. 


The motherboard has one 
parallel and two serial ports, a 
socket for a Weitek 
WTL4167 math coprocessor. 
and slots for two 16-bit add- 
in cards. Bundled with the 


G— P Чана. 
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Sharp = PC-6220 is a lightweight and low-cost notebook AT that 
comes complete with VGA graphics and a 2-hour batter y. 
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Dell's 320LX is one of the first 3865Х systems with a 20-MHz 


PWS/425C are Interactive 
Systems’ Unix V 3.2 and ver- 
sion 11.3 of the X Window 
System. 

The PWS/425C measures 
8 by 12 by 16 inches. Ап op- 
tional 9- by 18- by 24-inch 


full-tower version has room for 


eight half-height 5 14 -inch 
disk drives. 

Price: $9995; with eight-bay 
tower, $10.490. 

Contact: Mobius Computer 


Согр.. 1717 Embarcadero Rd., 


Palo Alto, CA 94303. (800) 
662-4871 or (415) 493-7777. 
Inquiry 1120. 


Sharp's Notebook 
Computer 
Has VGÀ Screen 


he Sharp PC-6220 is a 

notebook-size 12-MHz 
286 machine that features a 
backlit LCD screen. 

It has a footprint the size 
of a standard piece of paper 
(85 by 11 inches), and it's 
only 1% inches thick. The sys- 
tem weighs 4 pounds, includ- 
ing an internal nickel-cadmi- 
um battery that will last for 2 
hours. 

The 20-MB 23-ms hard 
disk drive is internal, and you 
can upgrade standard mem- 
ory from 1 to 3 MB. The 10- 


inch screen features Sharp's 
"triple supertwist" LCD tech- 
nology to give high contrast. 

Ап optional expansion unit 
has room for AT-compatible 
add-in cards and a 3'5-inch 
1.44-MB floppy disk drive. 
Price: Under $4000. 
Contact: Sharp Electronics 
Corp., Sharp Plaza, Mahwah, 
NJ 07430, (201; 529-8974. 
Inquiry 1122. 


Arches Come 
in Two Shapes 


A rche Technologies has 
introduced two inexpen- 
sive 25-MHz 386 systems: 
the Rival 386-25 desktop sys- 
tem and the Pro-File 386-25 
tower system. 

Both systems include | 
MB of RAM (expandable to 8 
MB on the motherboard), a 
5!4-inch 1.2-MB floppy disk 
drive, a controller that sup- 
ports two floppy and two hard 
disk drives, а 101-Кеу Кеу- 
board, ап I/O card with two 
serial and two parallel ports. 
à 200- or 275-W power supply, 
and Arche's own BIOS. 

The Rival desktop system, 
which measures 1644 by 17 by 
6 inches and weighs 28 
pounds, can house two addi- 
tional disk drives (one inter- 
nal). It also can hold one addi- 
tional 8-bit card and five 
additional 16-bit cards. 

The Pro-File tower system, 
with the more powerful 275-W 
power supply, measures 24 
by 542 by 19% inches and 
weighs 52 pounds. 

Price: Rival 386-25, $2655; 
Pro-File 386-25, $2955. 
Contact: Arche Technol- 
ogies. Inc., 48881 Kato Rd., 
Fremont. CA 94539, (800) 
422-4674 or (415) 623-8100. 
Inquiry 1123. 


HARDWARE 


Color Your 
Projected Images 


he Proxima Data Dis- 

play VersaColor is a full- 
color LCD projection panel 
with its own microprocessor. It 
is capable of displaying 512 
simultaneous colors from a 
VGA format or from your 
Macintosh. 

The panel makes colors by 
using three separate LCD pan- 
els, one each for red. yellow. 
and blue. Each panel can dis- 
play several levels of color 
using proprietary coloring 
techniques. 

The panel has a maximum 
resolution of 720 by 480 pixels 
and provides VGA compati- 


Proxima 's 
overhead pro- 
jection panel 
displays colar 
from your 
PC or Mac. 


SPREAD THE WORD 


bility in text and graphics 
modes and high-resolution 
compatibility with the Macin- 
tosh in 640- by 480-pixel 
modes. For faster displays of 
simple graphics and text, the 
panel can be toggled to an 
eight-color binary mode. 

The panel measures 124 
by 12 by 1% inches and weighs 
6 pounds. It has controls 
(some of which are program- 
mable) for things like posi- 
tioning the display and altering 
tint. You can also control the 
panel with an infrared remote- 
control device. 
Price: 56499, 
Contact: Computer Accesso- 
ries Corp.. 6610 Nancy Ridge 
Dr., San Diego, CA 92121. 
(619) 457-5500, 
Inquiry 1130, 


PERIPHERALS 


IBM's $1495 Laser Printer E is PostScript-capable. 


IBM Targets Laser- 
Jet IIP with New 
$1495 Laser Printer 


he Laser Printer Е, 

which prints at 5 ppm. is 
much like the 10-ppm printer 
that IBM introduced last fall. 
Both feature five portrait 
fonts. five landscape fonts, and 
an optional PostScript 
module. 

Standard equipment in- 
cludes a 200-sheet paper tray 
and 512K bytes of RAM (ex- 
pandable to 3.5 MB). 

The user-installable Post- 
Script module includes 17 resi- 
dent outline fonts. Another 
option lets you serially connect 
up to six personal computers. 
Upgrading the new model to a 
10-ppm system involves re- 
placing the printer's 
motherboard. 

Price: $1495; PostScript 
module, 5499; 10-ppm 
motherboard, $1099. 
Contact: IBM Corp.. Na- 
tional Distribution Division, 
One Paragon Dr., Montvale. 


NEC Introduces 
New CD-ROM Drives 


wo SCSI-based CD- 

ROM readers called the 
Intersect CDR-72 and CDR- 
82 are external and internal 
(respectively) 5% -inch units 
that read multiple formats of 
650-MB CD-ROM car- 
tridges. 

NEC savs that the readers 
support IBM High Sierra, 
Apple Macintosh HFS, and 
ISO 9660 formats. They're 
also compatible with Apple's 
HyperCard. 

Data transfer rates are 
150K bytes per second in con- 
tinuous-read mode and 1.5 
MB per second in burst mode. 
Typical seek time is 350 ms. 
The external model measures 
94 by 24, by 93; inches and 
weighs 7% pounds. Interfaces 
are optional. 

Price: Intersect CDR-72. 
5999; Intersect CDR-82. 5899; 
ХТ/АТ interface. $249: PS/2 
interface, $299; Mac interface, 
509; ProSpeed LTX inter- 
face, 5199. 


NJ 07645, (800) 426-2468. 
Inquiry 1131. 


Yaur new product is important to us. Please address information to 
New Products Editors, BYTE, One Phoenix Mill Lane, Peter- 
borough, NH 03458. Better yet, use your modem and mail new 
product information to the microbytes. hw or microbvtes.sw 
conferences on BIX. Please send the product description, price, 
ship date, and an address and telephane number where readers can 
get more information. 


Contact: NEC Technoi- 
ogies, Іпс.. 1255 Michael Dr.. 
Wood Dale, IL 60191, (708) 
860-9500. 

Inquiry 1127. 


continued 
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DR DOS ona 
Plug-In Card for 
Diskless Boot-Up 


he ROS (ROMed Oper- 

ating System) 8-bit plug- 
in card for ІВМ PC compat- 
ibles lets you boot Digital 
Research's DR DOS operat- 
ing system without a disk 
drive. 

Until now. Award Soft- 
ware has offered DR DOS in 
silicon or as software mod- 
ules of object code. DR DOS is 
a version of MS-DOS devel- 
oped to he put in ROM and 
used in laptops and other sys- 
tems. It offers all the standard 
features of MS-DOS plus ca- 
pabilities added by Digital 
Research. 

Award Software says that 
booting from the new half- 
leneth ROS Card saves vour 
hard disk drive about 41K 
bytes of RAM. ROS comes 
with 256K bytes of RAM, 
which includes the operating 
system and bundled software 
utilities. The company also 
says that ROS removes some of 
the problems of booting MS- 
DOS from disk drives. such as 
the possibility of accidental 
file corruption or deletion. 
And it should provide some 
level of protection against com- 
puter viruses. 

Another way to acquire 
DR DOS is to buy the ROS 
System Builders Ки. which 
includes DR DOS and software 
to build ROM images for 
your own EPROM software. 
ROS can be set up to always 
boot from the DR DOS 
EPROM~s or to boot selective- 
ly from a disk drive or the 
EPROMs. 

Price: $199; ROS System 
Builders Kit, 5299, 
Contact: Award Software, 
Inc., 130 Knowles Dr., Los 
Gatos, CA 95030. (408) 
370-7079, 

Inquiry 1140, 
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Award Software's ROS Саға is just the aperating system DR 


DOS ordered. 


Would You Like 
a DOS System 
with That Mac? 


he Mac/DOS 286sx, a 

| 2-MHz 286 coprocessor 
card for your Mac H's NuBus 
slot. lets vou take advantage of 
DOS applications, including 
networking. 

It includes |i MB of RAM, 

a serial and a parallel port. and 
support for Apple's FDHD 


Superdrive. which means that 

the Superdrive can read from 

DOS-formatted 34-inch 1.44- 

MB floppy disk drives. 
Features include support 

for Dynafile 5 М- апа 34-inch 

disk drives and external SCSI 

drives. plus the ability to trans- 

fer and convert files from 

one format to another. 

Price: $1295. 

Contact: Univation, Ine., 

513 Valley Way, Milpitas. CA 

95035. (408) 263-1200. 

Inquiry 1134. 


Dictating 
to the Dragon 


D ragon Systems recently 
upgraded its Dragon- 
Dictate system to recognize 
25.000 spoken words. You can 
also now dictate as fast as 40 
words per minute, and you can 
teach DragonDictate an addi- 
tional 5000 words, including 
names, parts numbers, and 
legal and technical terms. 

The system consists of an 
add-in card for 386 machines 
(20- or 25-MHz recom- 
mended), software that handles 
word recognition, and a 
headset microphone. You need 
at least 8 MB of memory. 

The voice-recognition 
hardware, based on a Texas In- 
struments 32010 digital sig- 
nal processor, digitizes the 
speech and checks each word 
against its 25,000-word 
database. 

Price: 59000. 

Contact: Dragon Systems, 
Іпс.. Chapel Bridge Park. 90 
Bridge St., Newton, MA 
02158, (617) 965-5200. 
Inquiry 1136. 


continued 


|. Double Your Data Storage Capacity with $199 Card 


| he InfoChip Expanz! is 
а compression copro- 
| cessor card with a propri- 
etary chip that compresses 
data on random-access data 
storage devices, such as 
floppy and hard disk drives. 
Expanz! offers transpar- 
ent compression and decom- 
| Pression and does not slow 
your access to the stored 
data. the manufacturer says. 
The method of compression 
is “lossless” as compared to 
video compression, where a 
certain amount of data can 
be lost but is not noticeable 
when you look at the com- 
pressed and decompressed 
video, 
The 8-bit half-length Ex- 


panz! will work with any 
DOS 3.x application and av- 
erages а 2.5-to-1 compres- 
sion ratio. That means that 
your 20-MB hard disk drive 
will hold about 50 MB of 
data, and your 100-MB SCSI 
drive will hold 250 MB. The 
overhead for compression on 
a hard disk drive averages 3 
percent of the size of the 
original hard disk drive. or 
lessthan 1 MBinthecaseofa 
20-MB drive. 

Once you have Expanz! 
installed on your AT or AT 
and you are ready to com- 
press the files on your 20- 
MB hard disk drive, the 
compression process takes 
about 10 minutes. 


Thereafter. Expanz! will 
compress and decompress 
files as you use your com- 
puter, And because you are 
then reading compressed 
files (е.р., three sectors of 
the disk now map to one), the 
read time is somewhat faster 
than it was with uncom- 
pressed files. The time will 
not be substantially less for 
hard disk drive reads, but 
floppy disk drive reads are 
said to be about three times 
faster. 

Price: 5199. 

Contact: InfoChip Sys- 
tems, Inc.. 2840 San Tomas 
Expy.. Santa Clara, CA 
95051. (408) 727-0514. 
Inquiry 1133. 


С Programmers 


About Their 


Performance 710-50 times faster than any other DBMS.” 
a = Bruce Kyle. Software Consultant. Wyatt Software 
"We're staggered by the speed of db VISTA III, which 
remains constant regardless of file size. This feature, plus 
impeccable integrity made db. VISTA Ш an easy conclusion to 


months of market research." 
Stephen Meehan. Programmer/Analyst. Seaboard Life Insurance 


Flexibility | " Nobody else gives me the flexibility to 
" manipulate my DBMS application like 
db VISTA III. And db QUERY and db. REVISE provide 


powerful tools for querying and restructuring the database...no 


other product compares!" 
Mark Thomann, Senior Analyst. Taco Bell 


"db VISTA Ш with source code allowed us 
to port our Airport Automation System from 


MS- DOS to Stratus/VOS quickly and painlessly." 
Jon Stephenson. President, ICC] 


Source Code "db VISTA III with source code gives 
me outstanding flexibility and 15 the best 


form of documentation money can buy." 


Paul Cadaret. President, Unicon 


Royalty Free "We chose db VISTA III because it's 
royalty-free and written in С, We 
were able to create a product so much better than anything else 


on the market that it was selling by word of mouth before the 


promotional literature went out." 
Jeff Bean. President, CWC Software 


Value "db VISTA III on the PC is the only DBMS 
that І have found sophisticated enough to do the 
kinds of access tracking we require, and do it quicker and 


cheaper than the way it is now done on a large VAX cluster 


system." 
Larry Desonier, Member of the Technical Staff. Sandia National Laboratories 


db_VISTA IM 


Database Management System 


Raima Corporation 3245 146th Place $.E.. Bellevue, WA 98007 USA 1206)747-5570 
FAX:(2061747. 199]. Telex: 5503018237 MCIUM International Distributors: Germany; 07127,5224. France: 11148 (8 ITR 
LIK Hes) 50089|9.— Switzerland: (i01 7725 0410. Netherlands: 11121595514 Sweden: (013134780 Denmark: 121857249 Italy: 
{АЗАТ Norway: (HIHA SN 55, (3)89 22 20. Austria: 02733-8186]. LRL (812) 292- 19-55, (014 13-79-52, (MEAZ 35-848 
Australia: 024197177 Japan: (034737432 Taiwan: (02,510 3277 Mexico: (53157 3594. Central America: 23107 6 
Argentina: 1313537]. Chile: 26954308. Uruguay: 202089 Brazil: 011532 (axe E Copynght! 1990 Raima Corporation 


DBMS 


C programmers around the world are 
talking about db. VISTA III from 
Raima. Call today to discuss your 
DBMS requirements, and ask for our 
Lit-Pac that contains technical 
specifications, benchmarks, and 
DBMS success stories. 


Call 1-800-db-RAIMA 


(1-800-327-2462) 


RAIMA 


CORPORATION 
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Superior performance in alle 


Like your friendly neighborhood And, quite frankly, we're not the 
mailman, you can always count on only ones who think so. 
Microsoft to deliver. Because no matter Word for Windows; our graphics- 
what kindof based PC program, was rated the best 
system you're word processor by InfoWorld. While its 
currently us- character-based counterpart, Word 5.0, 
ing, weoffer was given Software Digests highest 
the best word rating. There’s a Word 5.0 for XENIX, 
processing too. And last, but not least, Word 4.0 
application. for the Macintosh; which also received 
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our motto, too. 


Software Digest shighestoverallrating. complete file conversion capabilities. 
But while they're considered For more information about 
superior individually, few peoplereal- е Word family, including our soon- 
ize how well our Words work together. _ to-be-released OS/2 version, call us at 
They not only read and writetoeach (800) 541-1261, Department L02. 


other, but to other programs as well. 5o We'd ask you to write, but mail 

file sharing couldn't be easier. carriers work hard enough already. 
And And switching from your exist- g= | 

ing program is also painless, thanks | 

to context-sensitive, on-line help and Making it all make sense 


Micros? and the Micrsoff Ingo are registered trademarks and Making tt all make sense I а frademark of Microsoft Corporate Maeintesit ix à regish red trademark of pple Compnter Inc. 
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WHAT'S NEW 
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HARDWARE, 


Replace That 
Old Power Supply 
with a UPS 


he InnerSource 2210 іп- 

ternal uninterruptible 
power supply from PC Power 
& Cooling 15 a power supply 
with a maintenance-free 12- 
V battery. It runs for 5 to 10 
minutes when the power goes 
down, sounds an audible 
alarm, and puts out the 
equivalent of 300 W of power. 

The drop-in replacement 
power supply comes with 
Power Watch software from 
RE Limited. When you leave 
your system, you leave the 
floppy disk inserted in the 
drive. Then if the power goes 
down, a TSR program boots 
the floppy disk drive and 
does an automatic save. 

The power supply mea- 
sures 8% by 5%, by 5%, inches 
and weighs 14 pounds. 

Price: 5449. 

Contact: PC Power & Cool- 
ing, Іпс., 31510 Mountain 
Way. Bonsall, CA 92003, 
(619) 723-9513. 

Inquiry 1141. 


Step on lt 


rown & Co. has up- 

graded the PC-Pedal to 
let you duplicate any key- 
board kev on ап ХТ-, АТ-, or 
PS/2-style keyboard with the 
press of your foot, the manu- 
facturer claims. 

The system consists of a 
foot switch with a 6-foot cord 
and a parallel-port adapter 
that includes its own parallel 
port, so your printer won't be 
left without a parallel port. 

The (older) standard ver- 
sion duplicates the Shift, Alt, 
or Control keys and changes 
the space bar to a Backspace 
Delete key when you hold the 
pedal down. The enhanced 
(new) version lets you dupli- 
cate any keyboard key. For ex- 


48 ВҮТЕ» IUNF 1990 


e OTHER — 


This replacement power supply from PC Power & Cooling 
doubles as a battery-powered backup system. 


ample, an Alt or Control key 
can be assigned as a macro. 
Price: Standard version, 
$59.95; enhanced version, 
579,95. 

Contact: Brown & Co.. Inc.. 
P.O. Box 2443, South 
Hamilton, MA 01982, (508) 
468-7464. 

Inquiry 1142. 


IOtech Introduces 
IEEE-488 Interface 
for the NeXT 


he SCSI488/N is an 
IEEE-488 interface plus 

software driver that lets your 
NeXT Computer control up to 
14 instruments. Data rates 
are 900K bytes per second 
through the SCSI connection. 

Included in the thin, rack- 
mountable SCSIA488/N is а 
software driver that links to 
Objective C, NeXT's develop- 
ment language. The software 
includes mouse-compatible 
IEEE commands and auto- 
matically assigns names to in- 
struments, thus eliminating 
the repetitive details of bus 
addresses, bus terrninators, 
and data formats. 
Price: $1495. 
Contact: IOtech, Inc.. 


25971 Cannon Rd.. Cleveland. 


ОН 44146, (216) 439-4091. 
Inquiry 1143. 


Track the Weather 
with Your PC 


| eatherTrac is a PC- 

W based weather satellite 
receiving and display svstem. 
The software included is 
geared for marine, agricul- 
tural, aviation, utility, educa- 
tional, and military use. 

The system comes with an 
audio interface peripheral, an 
acquisition and control card. 

a VGA card, and software. You 
need an antenna or dish (or 
WeatherTrac will sell you one) 
that can receive satellite 

feeds. 

With WeatherTrac, vou 
can receive information from 
the National Oceanographic 
and Atmospheric Administra- 
tion (NOAA), the Geosyn- 
chronous Orbiting Earth Satel- 
lite (GOES), Weather 
Facsimile (WEFA X), Euro- 
pean and Soviet satellite 
transmissions, and High-fre- 
quency FM Naval Facsimile 
(Hf-FM МАРАХ). Weather- 
Trac's receiver and decoding 
software then displays the in- 
formation, which can be 
manipulated with menu-based 
image-analysis software. 

Other features of the soft- 
ware let vou manipulate УСА 
images with up to 64 gray 
scales and 256 colors. You can 


also display NOAA Automat- 
іс Picture Transmissions on a 
latitude/longitude grid. Tem- 
perature calibrations add 
earth-positioning informa- 
tion and scene temperatures to 
the NOAA imagery. 

Options include a sched- 
uler for automatic operation, a 
drawing and graphics pack- 
age to develop complete weath- 
er maps or enhance images, 
National Television System 
Committee broadcast-quality 
output, printers for hard copy, 
and a directional antenna. 

WeatherTrac recommends 
at least an XT with a hard disk 
drive. 

Price: 53995: with antenna 
and an XT, $9995. 
Contact: WeatherTrac In- 
dustries, 860 Worcester Rd., 
Framingham, МА 01701, 
(508) 879-4425. 

Inquiry 1146. 


Scenario Offers 
Handwriting 
Recognition Tablet 


he DynaWriter is a 
handwriting recognition 

system that includes a 10- by 
6-inch flat-panel display. an 
attached stylus, and an 8-bit 
add-in card with a 6-foot cable. 

Scenario claims 98 percent 
recognition by DynaWriter for 
any user through neural net- 
work technology and some 
training. LCD resolution is 
720 by 400 pixels, and stylus 
resolution is 100 dpi. The 
standard system includes appli- 
cations and some develop- 
ment software. 
Price: $1995. 
Cuntact: Scenario, Inc.. 260 
Franklin St., Fifth Floor, 
Boston, MA 02110, (617) 
439-6611. 
Inquiry 1144. 


continued 
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INSTANT Ге 
.  dUSTADD OPEN DESKTOP 


ake a look at the vast majority of graphical workstations | а single, easy-to-use. fully supported—and completely 
developed over the past decade and you'll see something integrated—package. Open Desktop delivers: 
they all have in common: 


2) 
An integrated UNIX® System environment the full 32-bit, multitasking computing power of SCO UNIX 


| at; | Куч ў System V/386 
Now take a look at the vast majority of businesses that have put 


computing power directly onto their office desktops over the * compliance with POSIX" and X/Open” standards 
past decade, and you'll see something they all have in common: “ an OSE Motif "-based, Presentation Manager-compatible, 
Industry-standard personal computers. graphical user interface 
[ doesn't take a computer to forecast the platform that's going дылы дамыды қайы 
to put graphical workstations on the vast majority of business * compatibility with existing DOS, XENIX*, and UNIX System 

and engineering desktops in the next decade: applications and data files 
Àn integrated UNIX System environment for industry-standard * NFS” ТЕРІР and LAN Manager networking facilities 
personal computers. 

pen Desktop is the complete graphical operating system iscover the complete graphical operating system that 

that's built on the most popular UNIX System platform of leading companies worldwide are choosing as their devel- 
all time—SCO™. And it lets vou create vour own networked. opment platform for the 90s—and using to turn their 386 and 
icon-driven workstation environment using the industry- 486 PCs into instant workstations today 
standard 386 or 486 computers and peripherals of vour choice. Open Desktop from 5С0. 


mi | 


The Complete Grapbical Operat iy system 
For more information, call SCO today and ask for exi. 8400 
(800) SCO-UNIX (726-8649) (408) 425-7222 FAX: (408) 458-4227 E-MAIL:...!uunet!scolinfo info@sco.COM 


SU the SCU loga, Open Desktop, and the Open Desktop lige are trademarks of The santa Cruz eran, Inc. USEN а registered trademark et АТАТ in the USA and ther qugntraes. PUSIX o a trademark o£ The нее nl Electrical and klecienics Regier ts (REED V pen is a | 
repis керей itademark of X pen Company Lnd. OSF Motif is a trademark of The Open Software Foundation, Ine. XENIX i a registered trademark od Арси А Corporation NES а a trademark uf Sun Microsstems, [rc inan 
9849 The ania Crus Operation, lnc. АЙ Righis Reserved. The santa Cruz Operation. Inc | ИНЕ Encinal street. PO Boo, 90. Залға Crer Caliinema ІН 1AA The Sania Crue Operario. Lid. Cron les Centre, Hariees Lane. Wahid I КҮЗ, reat тїп, "алы Isa a 
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WHAT'S NEW 


CONNECTIVITY 


Infrared and Radio 
Transceivers 
Replace Cabling 


Two companies recently in- 
troduced transceivers that by- 
pass Ethernet and Token 
Ring cabling yet remain com- 
patible with the IEEE-stan- 
dard networks. 


he Wireless LAN from 

Untied TeleCom is net- 
working hardware with infra- 
red transceivers that aid in 
Ethernet and Token Ring in- 
traoffice transmission (includ- 
ing 4- and 16-Mbps Token 
Ring networks). the company 
claims. 

PC coaxial cards for either 
networking hardware (IEEE 
802.3 Ethernet or IEEE 
802.5 Token Ring) are hard- 
wired to a transceiver, called 
the Satellite, for LED trans- 
mission (800 nanometer 
wavelengths) of up to 80 feet to 
a transceiver/server, called 


Ап infrared transceiver from 
Untied TeleCom connects vou 
with Ethernets and Token 
Rings. 
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Its Predecessor 


V ersion 2.0 of the Cross- 
talk Mk.4 communica- 
tions software can emulate 
Crosstalk XVI, and it makes 
frequent use of menus. a fea- 
ture that has become almost 
commonplace in other soft- 

ware packages. Users can 
now choose whether to use а 
new menu-style "dialing di- 


rectory," the old two-letter 
command-line interface of 
Crosstalk XVI, or the more 
powerful command-line in- 
terface of Crosstalk Mk.4 
version 2.0 with its extensive 
script language. The new 
version is memory-resident 
and takes up 300K bytes of 
memory, 


the Sun. Satellites can support 
up to four PCs each with 
Token Ring and up to 31 PCs 
each with Ethernet. 

With Ethernet. Suns can 
support up to the Ethernet 
limit of 1024 PCs. Token 
Ring Suns can support eight 
Satellites. Communication 
between the Satellites and Suns 
is full-duplex (bidirectional). 
And Suns and Satellites can 
detect optical collisions. 
Price: Ethernet Satellites, 
$1000; Token Ring Satellites, 
51250; Ethernet Suns, 
$2000: Token Ring Suns, 
$3000. 

Contact: Untied TeleCom, 
Inc., 100 Mechanic St., Build- 
ing 8L. P.O. Box 280, South- 
bridge. МА 01550. (508) 
765-0776. 

Inquiry 1150. 


А new pair of Ethernet 
transceivers for the hand- 
held Agilis 8088- and 386- 
based computers lets them 
communicate at data rates of 
up to 230,000 bps. the com- 
pany claims. 

The range is 100 meters 
indoors and 1 kilometer out- 
doors from one mobile Agilis 
to another or to an Ethernet 
backbone. The main bus on 
the Agilis works at the Ether- 
net speed of 10 Mbps. 


New Menu-Driven Crosstalk Emulates 


Crosstalk Mk.4 is known 
for its ability to support syn- 
chronous communications 
with mainframes and the 
ability to support multiple 
communication channels at 
the same time. Digital Com- 
munications Associates has 
expanded these capabilities 
by adding more terminal em- 
ulation capabilities to ver- 
sion 2. 

Price: $245; Mk.4 upgrade, 
565; Crosstalk AVI up- 
grade, 585. 

Contact: Digital Communi- 
cations Associates, 1000 А1- 
derman Dr., Alpharetta, GA 
30201. (404) 442-4987. 
Inquiry 1137. 


The 8%- by 7'4- by 1-inch 
mobile Network Module plugs 
into the hand-held Agilis like 
any other "slice" or module. 
On the Ethernet backbone. 
vou need another Network 
Module and an optional thin- 
coaxial adapter that converts 
the data rate from 230.000 
bps ta Ethernet rates. 

The Agilis system comes 


with Radio Manager software. 


which allows you to select 
from a total of 16 different 
channels. 

Price: $2495; wiring adapt- 
er, $125. 

Contact: Agilis Corp.. 1390 
Shorebird Way, Mountain 
View, CA 94043, (415) 
962-9400. 

Inquiry 1149. 


Telecommute 
the Easy Way 


boveX is a file transfer 
program for DOS and 

OS/2 users who don t have 
access to a data communica- 
tions network but need to 
send files electronically. A text 
editor that lets you send cover 
memos with vour files and a 
simple database for addresses 
are also included. 

The program provides à 
log of incoming and outgoing 
calls. When receiving files, 
you can view selected files. 
And when vou send files, the 
calls sent during off-time busi- 
ness hours are tracked and 
the savings calculated for you. 

If data security is impor- 
tant, vou have 10 levels of se- 
curity available, and you can 
encrypt the data in three ways. 

AboveX includes a self- 
configuring installation proce- 
dure, automatically initial- 
izes the modem, and dials 
numbers and answers calls 
with auto-redialing in the fore- 
ground or background. 

AboveX runs on the ІВМ 
PC and compatibles running 
DOS 3.0 or higher or OS/2. 
You also need a modem. 
Price: $495. 
Contact: Above Software, 
Inc.. 3 Hutton Ctr., Suite 950, 
Santa Ana, СА 92707, (714) 
545-1181. 
Inquiry 1152. 


continued 


The Agilis CPU sits atop a wireless Ethernet transceiver. 
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Logitech's foolproof desktop tools 
let anyone turn out smart looking 
documents. And now with Logitech's 
special prices, there’s never beena 
smarter time to buy them. 


ScanMan’ Plus. Scans images ир ta 
4" wide into any document instantly. 
Works with oll major applications. 


Adjusts to 400 d.p.i., 32 shades of groy, 


with three photo settings. Suggested 
Retail Price (SRP): $339. 


CatchWord " Intelligent O.C.R. Lets 
you use text scanned with ScanMan 
in opplications, just os if you d typed it 
in. CatchWord accurately recognizes 
type from 6-20 points in virtually апу 
typeface at speeds of up to 2,000 
characters a minute. SRP: $249. 


Finesse” Desktop Publishing lets you 
design brilliant documents effortlessly 


with direct scanner support, pre- 
designed page formats and automatic 
text wraparound. The only inexpensive 
DTP software to include Bitstream' 
Fontware " absolutely free (a $545 
value). SRP: $179. 


Logitech” Series 9 Mouse. Awarded 
rave reviews for its comfortable shape, 
adjustable resolution and ballistic 
drivers for flich-of-the-wrist contral. 
Includes Pop-Up DOS" and mouse 
menus to mousify almost any applica- 
tion. SRP: Serial-S119, Bus-S139, 
Р5/2-5119, Serial & Р5/2-5143. 


TrackMan.” Ingenious thumb-operated 
statianary mause offers comfort and 
precisian without desktap motion. Guar- 
anteed compatible with all PC appli- 


cations supporting Logitech or Microsaft 


mice. SRP: Serial- $139, Bus- $149. 


SAVE A BUNDLE ON A BUNDLE! 
Until the end of July, save up to 599 on these 
product bundles, at participating dealers. 


Logitech Mouse (serial version) 
and Finesse DTP software 


Suggested bundled price: $199 


(Save $99 on suggested retail price!) 


ScanMan Plus and 
CatchWord O.C.R. software 
Suggested bundled price: $499 
(Save $89 on suggested retail price!) 


For more information сай: 
800-231-7717 Ext. 546. 
in California: 

(800) 552-8885 

in Canada: 

(800) 283-7717 

in Europe: 

+ —4]-21-859-9656 


Ф»- 
LOGITECH 


€ 18980 Columbia Pictures industries, Inc. АН Rights Reserved. “THE THREE STOOGES” isa trademark of Norman Mourer Productions. іпс,"/" trademarks of registered owners 
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WHAT'S NEW 


File Management 
for NetWare 


AN Director is a file 
management software 
package that works with up 
to eight servers and 208 logical 
devices (drives) that are con- 
nected by NetWare. 

LAN Director helps you 
accomplish file management 
tasks such as file copying. 
moving. browsing, and edit- 
ing. It also offers a complete 
graphical tree that helps you 
navigate through the files by 
identifying which drives are 
local to the node, which are 
file server drives, which are 
mapped drives, and which 
are search drives. (Mapped 
drives are a function of Net- 
Ware that provides you with 
virtual drives, and search 
drives are Novell's answer to 
the path command.) 

And if you lose a file, 11 
different search algorithms lo- 
cate files by file specifica- 


CONNECTIVITY 


| Teta! Directories: Тг 
Drive Capacity: 44,363,775 
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LAN Director logically displays your NetWare network апа 
helps you direct files across multiple servers. 


tion, creation date, byte size, 
keywords, and text contents. 
Special features include an 
editor, ZIP and ARC search- 
es and listings, and support for 
VGA graphics. 

Price: $295. 

Contact: Athena Software, 
4915 Twin Lakes Rd.. Suite 
19, Boulder, CO 80301, 
(303) 530-0693. 

Inquiry 1151. 


Finding LAN Faults 
at Half the Price 


C abletron's new LAN di- 
agnostics tool, a protocol 
analyzer called LANview, 
offers 80 percent of the func- 
tionality of other protocol an- 
alyzers for half the price. 

The Ethernet LAN analyz- 


| Device IDs Phone Callers, Links Them to dBASE Files 


| I" ne Caller ID +Plus is a 
| DOS-based TSR pro- 

gram and a 2-inch-square 
| serial adapter that work in 
conjunction with the tele- 
phone company service 
Caller ID. When you get a 
telephone call, Caller ID 
t Plus not only identifies the 
telephone number of the per- 
son who's calling. it also au- 
tomatically pops up your 
dBASE III file on the caller, 
according to Rochelle Corn- 
munications. 

When the call comes in, 
Caller ID 4 Plus needs at 
leasttwo rings to identify the 
caller and to display the 
dBASE III file. Once the 
dBASE III file is displayed, 
two other windows also pop 
up: One is a call-history file 
maintained by Caller ID- 
t Plus, and the other is basi- 
cally an editor for notes 
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about the caller. 

The Caller ID + Plus de- 
vice measures about 2 by 2 
by 2 inches and has two 
ports: one for your com- 
puter's serial (9- or 25-pin) 
interface, and one that's an 
RJ-11 phone connector. The 
software is a 30K-byte mem- 
ory-resident package that 
operates in the backeround 
on a PC with at least 512K 
bytes of RAM. 

A line-status monitor de- 
tects whether an incoming 
call is answered, allowing 
the РС to measure the dura- 
tion of the call and keep track 
of unanswered calls so you 
have the caller's telephone 
number handy when vou de- 
cide to return a call. А diag- 
nostic and installation fea- 
ture lets you verify whether 
your selection of COM] or 
CONG is appropriate. 


Caller ID 15 available to- 

day only to Bell Atlantic and 
BellSouth customers. But its 
roots are in the latest version 
of telephone company test- 
ing software called Signal- 
ing System version 7 (S87). 
so many more phone compa- 
nies will at least have the 
technology to offer Caller 
ID in the near future. To- 
day's Caller ID services are 
offered by the Bell Operat- 
ing Companies only within 
the Local Access Transport 
Areas and can therefore 
identify callers only from 
within LATAs. LATA bor- 
ders are usually synonymous 
with borders for area codes. 
Price: 5185. 
Contact: Rochelle Commu- 
nications, Inc., 8716 North 
Mopac, Suite 200, Austin, 
TX 78759, (512) 794-0088. 
Inquiry 1153. 


er tests and monitors network 
activity with filtered packet 
analysis. traffic generation, 
and a time-domain reflect- 
ometer. And it reports band- 
width utilization, transmis- 
sion errors, and failed nodes. 
LANview runs on a PC 
and decodes all major proto- 
cols (including TCP/IP and 
AppleTalk). It uses optional 
transceivers that can work 
with cabling and optical fiber. 
Price: 511,995; transceiver, 
$100 to $250. 
Contact: Cabletron Systems, 
35 Industrial Way, Box 6257, 
Rochester, NH 03867, (603) 
332-9400. 
Inquiry 1147. 


Make Dumb 
Terminals Smart 


“һе DataLink 286 is a 
slave processor card for 
your NetWare server that 
provides intelligence, in the 
form of a 286 microproces- 
sor, for your ASCII ANSI, or 
PC terminals. 

With the DataLink 286, 
local and remote terminals are 
transformed into diskless 
LAN workstations, Or you can 
use DataLink 286 with 
modems for remote call-ins to 
your LAN database. for 
example. 

Each DataLink 286 соп- 
tains two ATs. Each AT has 
three serial ports (for termi- 
nal connection, modem, and 
serial printer), one parallel 
port. 1 MB of RAM, one Her- 
cules controller, and one 
socket for an 80287 math 
coprocessor. 

NetWare workstation 
drivers and terminal drivers 
for a variety of terminals are 
included with each DataLink. 
Price: 12-MHz. 52295; 16- 
MHz, $2450; 20-MHz. $2595. 
Contact: Data/Voice Solu- 
tions Corp., 16842 Von Kar- 
man, Suite 200. Irvine. CA 
92714, (714) 474-0330. 
Inquiry 1148. 


continued 


“So, this punk comes up to me and says, 
‘Is there anything you won't do for a buck?" 
And | say, ‘Sure. !won’t plug in my PC 


“When people tell me | take foolish 
risks, | say to them: ‘At least | assess the 
risks, and | always take steps to protect 
myself. Do you? 

"Take many microcomputer users, 
They're cool and calm, just cruising along 
until - wham! - they've crashed. Lost all 
their data, maybe even burned out a 


motherboard. Yet they sit there, stunned. 


Whether you're operating a home computer or a tech- 
nical workstation, there's a state-of-the-art Proxima 
ProLine to match your needs. 


without a Proxima product to protect it.” 


^| may be crazy, but Pm not stupid." 


They had no idea they were at risk. 

"Or maybe they just thought it would 
never happen to them. Yet studies 
indicate that every AC outlet in America 
has a 97% probability of i ; 
one system-damaging event each year. 

"Whether it's a Proxima? ProLine" 
Surge Suppressor that clamps down on 
incoming surges and spikes - or a Power 
Director® that protects against power 
problems and acts as a power control 
center - your micro needs ultra-reliable 
protection against the 101 power 
problems that threaten it. 

"So check out the entire range of 
innovative Proxima Power Protection 
Products. And ask about the Proxima 
Lifetime Equipment Protection Policy. 
With the purchase of a ProLine 20 or 30, 
or a Power Director, it guarantees the 
survival of your hardware from a power 
problem - for life." 


by Computer Accessones Corporation 


Want to hear more about how to save the life of your 
computer? Just write, and l'II send you, free, “Five 

' Ways to Stop Being a Computer Daredevil.” Or call 
800/582-2580 (800/582-0852 in CA) 


Name 


Address == 


o _ 


State M 


Return to: Computer Accessories Corp., 6610 Nancy Ridge 
Dr., San Diego, СА 92121 619/457-5500. 


Fower Птёгїйг and тїшїї are regisvered brademarins, and Proline 53 trademark, of comer Accessones Cord 


Memory is gold. System ROM Б 1024К 

And like gold, some of it is hidden away ae M 
inside your computer. For years, we've been 
working toward putting it all under your 
control. And now we can. 

Now you can make today's more powerful 
programs run without giving up network and 
mouse drivers and TSKs. 


Introducing Quarterdeck Manifest 
—the memory analyzer 


Many PC users know there are nuggets of 
memory sitting unused in most PCs. But those 
little pieces ofn memory can add up to 130K! 

That's why Quarterdeck Office Systems, Your current memory is full of holes, Our tools can fill 
publi sher of DESQvi iew, dev eloped anew u tility blocks of unused addresses between 640K and 1024K to 
that helps you find and use this memory. It's free up memory your programs can use. 


called Manifest. And it does for memory what Manifest shows vou the contents of 
PC Tools does for disks. For under 560. AUTOEXEC.BAT and CONFIG SYS files. That 
| ; can be a big help when diagnosing problems. 
Quarterdeck s Ad yeas Е Manifest tells you all about your hardware, too 
memory expertise made Manifest — _from your cpu type to what boards you have 
Manifest guides you deep inside your PC. installed. Manifest even tests memory speed. 
It locates unused (or underused} жа E And it runs benchmark tests on 


memory and suggests where vou Administering a number | expanded memory boards so you 
could load netw “orks, buffers, mouse | 9f PCs? Manifest'sdiag- | can make informed buying decisions. 
drivers, TSRs and other utilitiesto |" E. әт) You won't need a PhD to under- 
increase performance. lt even | dips time.[tnot | Stand what you're doing. Manifest 
analyzes what type and amount of | only identifies problems | has an interactive ‘manual’ that tells 
RAM you have available, and which — |but helps to solve them. you how to use the program and 
portions of your memory are faster. — — | what benefits you'll get. 

And unlike a lot of hot new 
software, Manifest works on 
virtually any PC: 8088, 8086, 80286 
or 80386. It's a productivity break- 
through from the memory experts at 
Quarterdeck. 


Introducing QRAM—the 
Quarterdeck memory optimizer 
End RAM cram in your 8086, 8086 or 80286 РС 
once and for all. ORAM (pronounced cram), is a 
package of utilities that gives you unprecedented 
control over memory, letting you set up your 


Manifest shows you how your memory works. Here's the 
first megabyte of RAM, showing unused areas. 


memory the way it will work best for you. 

If you have EMS 4.0 or EEMS boards, QRAM 
can find unused addresses and ‘map’ memory to 
those addresses. Then it looks at your AUTO- 
ЕХЕС.ВАТ and CONFIG SYS files and figures 
out what TSRs, network and mouse drivers and 
DOS resources can be loaded high and where. 

And, like all Quarterdeck memory products, 
QRAM is compatible with the Microsoft XMS 
specification used by Windows 286, V. 2.x 

If your PC has ‘shadow RAM,’ en's even 
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ОКАМ optimizes your memory performance by moving 
utilities and drivers out of the area between ОК and 640K 
— freeing it up for your programs to use. 


more gold in your PC. QRAM finds the unused 
parts and puts them under your control. 

And if you have an EGA or VGA-equipped 
PC and don't need graphics at the moment, 
QRAM will make an additional 96K ‘nugget’ of 
memory available! When you need graphics 
again, QRAM will switch you back to graphics 
mode! Think how helpful that will be А those 
big dBASE files. 

It can’t work miracles, but if there’s memory 
available anywhere, QRAM lets you use it to 
increase your PCs speed and performance. 

QRAM is available bundled with Manifest 
for just a few dollars more than Manifest alone. 

Manifest and QRAM—two more examples 
of Quarterdeck’s commitment to mining the 
most productivity out of the PC and software 
you own today. 


in your PC. 


tools can mine it for you. 


Introducing QEMM 50/60 
Version5.0 

QEMM (Quarterdeck Expanded Memory 
Manager) 50/60 is the gold standard in memory 
management for the IBM PS/7" series 50 and 60. 
It works with IBM's Memory Expansion Opton, 
Expanded Memory Adapter/A and compatible 
memory boards. 

It supports all three specifications for 
expanded memory: EMS 4.0, EMS 3.2 and EEMS 
memory so you can run all expanded memory 
programs. 

And it also works with Microsoft's XM5 
specification, in case you want to use Windows. 

QEMM lets you use memory locations 
between 640K and 1024K to run TSRs, mouse 
and network drivers, DOS resources and МСА 
adaptors. That means vou can gain up to 130K of 
memory space below 640K for your programs. 

Best of all, QEMM is designed to be easy to 
use—even for those new to the PC. Just install it 
and type 'optimize, and it looks at 
your AUTOEXEC.BAT and 
CONFIG.SYS files and loads 
whatever it can in high 
memory. Automatically. 

QEMM 50/60 is priced 
economically. It’s the biggest 
boost vou can give your 5/2 
for under $100. 


System Requirements 
Manifest 8088, 8086, 80286 80386 and 1486 PCs & 


QRAM: 8088, 8086, 80286 PCs. Use of high 
memory is only available when PC has EMS 4 or 
FEMS expanded memory or Chips & Technologies 
shadow КАМ. 


QEMM 50/60: 80286-based Р5/25 and compatibles 


with ІВМ P5/2 80286 Memory Expansion Option, 
ІВМ PS/2 80286 Expanded Memory Adapter/A or 
compatible. 

ОЕММ-386: 80386-based PCs and PS/2s and PCs 
with 80386 add-in boards. 


Trademarks: BM, PS/ 2- IBM Corporation: PC Tools Central Point Software; 83854; 
hh) Intel Corporation, Chips and Тексасу: Chipe and Techies 
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QEMM and DESQview let you multitask and window 
with the programs you know and use today. 


Introducing QEMM 386 
Version5.0 

QEMM 386 can expand the memory of all 
386-based computers, including PCs with 80386 
upgrade boards. It makes your memory 
compatible with EMS 4.0, EMS 3.2 and EEMS 
memory without having to add special hard- 
ware, It's compatible with protected-mode 
programs (like 1-2-3 Release 5, ІВМ Interleaf and 
Paradox 386) using DOS extenders compatible 
with the Quarterdeck/Pharlap VCPI spec. 

ОЕММ also works with Microsoft's XMS 
spec to extend memory for Windows users. 

QEMM gives you maximum control over 
your memory between 640K-1024K. It can find 
unused memory nuggets as small as 4K and use 
them to free up room for programs to use. 


Г cmm нн ; Ру Ты т а 
| Yes | | need increased productivity 533 20000 ____ 
| 


ә on my current PC! 


state Zip 
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150 Pico Boulevard, Santa Monica, CA 90405 (213) 392-9851, Fax: (213) 399-3802, _ 


QEMM 386 even monitors how your pro- 
grams use memory while they're running. Then 
it shows you where there's additional memorv 
you can use. It even measures which parts of 
your memory are fastest and ‘decides’ how to 
use them for better performance. In action, it's 
easy and fun—almost like having an artificial 
intelligence program to help tune up vour PC. 

All these capabilities add up to greater 
performance at a very low cost. And QEMM lets 
you go for the gold without having to become an 
expert on the PC memory puzzle. 

Like all Quarterdeck products, it works with 
your current PC and favorite software. 


A few words about DESOview 


What's the smartest thing to do with all that 
additional memory? Run DESQview and 
multitask your favorite = 
programs in windows. мара PL LEE 
Use а mouse or keyboard |ркорист Въ aa 
апа you can run graphic | р А р CEAD іле 
and text-based programs 
side-by-side. All without 
having to invest in a 
bigger hard disk or more 
memory. 

From Manifest to 
QRAM, QEMM and 
DESQview, Quarterdeck helps vou mine the 
most from the software and РС vou have today, 


DESQWiew's recent 
awards. 


— —SR Ый Ба Tk y 
| (Manifest 1.0 o | 1550,05 __] 
 |ORAMandManfetlü — 995011 
| |QEMM 50/60 5.0 (with Manifes) || 595 1 
| _|OEMM 386 5.0 (with Manifest) | 599,95 | 
| | | Shipping & Handling S5inUSA/SlÜüoutsideUSA — 1 | 
1 California Residents add 6.5% _ 1 
Grand Total. 1 
‘Introductory offer 


extended to 630/90 


WHAT'S NEW 


WINDOWS 3.0 PROGRAMMING TOOLS 


Windows 3.0 
Arrives 


We've ali heard by now 
about the development of 
Windows 3.0 (see this 
month’s cover story, 
“Three’s the One”). 
According to Microsoft, 
about 1500 developers have 
been working with beta 
versions of the new Windows, 
and many applications and 
tools have been finished for 
some time. Here are just a 
few Windows programming 
tools that are shipping now 
or will be released within the 
next month. 


Two Application 
Environments for 
Microsoft Windows 


indowsMaker. 

Candlelight's environ- 
ment for Microsoft Windows 
programmers, includes à 
WYSIWYG application gen- 
erator and a quick-start menu 
that gives you access from 
any screen to the Microsoft 
Software Development Kit 
and other tools. Windows- 
Maker lets vou desien an ap- 
plication's user interface and 
automatically generate com- 
mented C code that you can 
link to an existing dialog 
box, custom code, or other 
Windows applications. If you 
need to modify a screen's ap- 
pearance, you can place cus- 
tom code into protected mod- 
ules so that only the code that 
you've modified is recom- 
piled. Candlelight says. 
Price: 5595; WindowsMaker 
for Windows 3.0, 5795. 
Contact: Candlelight Soft- 
ware, 2375 East Tropicana 
Ave., Suite 320, Las Vegas. 
МУ 89119, (702) 456-6365. 
Inquiry 1158. 


rotoView's Screen Man- 

agement Facility includes 
a WYSIWYG screen painter, 
a code generator, and a macro 
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Windows Maker, here running under the Windows 3.0 program 
manager, lets vou debug an application as it executes. 


language that lets vou incor- 
porate automatic field verifica- 
tion into your data-entry ap- 
plications without writing а 
line of code. 

ProtoView contains a dy- 
namic link library of over 150 
C language functions for 
business applications and а 
second library with nine 
types of editing controls. in- 
cluding source code. 

Price: 5595. 

Contact: ProtoView Devel- 
opment Corp., 162 Kingdom 
Ave., New York, NY 10312, 
(718) 948-5195. 

Inquiry 1159, 


А Visual Command 
Language 
for Windows 


"à bjectScript, a visual ob- 
ject-oriented program- 

ming language for Windows, 
lets you turn any graphical bit 
map or metafile image into a 
button that can integrate and 
automate Windows applica- 
tions and access dynamic link 
libraries. According to Mate- 
sys, the language lets you link 
a Windows word processor, 
database, spreadsheet, and 
other applications without 
having to struggle with the Dy- 
namic Data Exchange facility 
of Windows. 

With ObjectScript, vou 


can convert a graphical image 
such as à map into a button so 
that, by clicking on a specific 
section of the map, à user can 
access spreadsheet or database 
data that pertains to that re- 
gion. You can also use Object- 
Script to dynamically link 
applications with communica- 
tions programs. 

Price: End-user version, 
$150; programmer's version. 
$300. 

Contact: Matesys Corp., 
2001 L St. NW, Suite 801A. 
Washington. DC 20036. 

(202) 785-0770. 

Inquiry 1162. 


Combine Business 
with Reasoning 
in Kappa 


| he new version of Kap- 

pa. a programming епуі- 
ronment that lets you add in- 
telligence to a business 
application, offers improved 
performance. It also offers a 
revised syntax for its pro- 
gramming language, which re- 
sembles interpretive C, its 
developer reports. 

Written in C, Kappa in- 
cludes graphical tools for ex- 
amining rules and how they 
relate to other rules, a debug- 
ger. and interfaces to appli- 
cations such as Lotus 1-2-3 and 
dBASE. 

Kappa is now distributed 
by IntelliCorp, which recently 
acquired Kappa's original 
developer, MegaKnowledge. 
The version for Windows 3.0 
is expected to ship sometime 
this summer. 

Price: $3500; run-time ver- 
sions, $450. 

Contact: IntelliCorp, Inc., 
1975 El Camino Real West, 
Mountain View, CA 94040, 
(415) 965-5500. 

Inquiry 1164. 


continued 


With ObjectScript, vou can convert апу image into a bution. 
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PCterminal/286 
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Cterminal/286 


SAMSUNG/NOVELL. 


386AE FILE SERVER 


How to plan your LAN. 


You'll need a pencil. 

That's to write down the telephone number 
on the bottom of this page. Which will con- 
nect you with Samsung's nationwide network 
of resellers. And the Samsung/Novell co- 
labeled line of LAN hardware. 


With one call you can plan on substantial 
savings over the big name computers which, 
despite high clock rates and even higher price 
tags, are not really optimized for networking. 


And you can plan on 100 percent compat- 
ibility with all versions of Novell's NetWare; 
because Samsung's LAN hardware was со- 
designed by Novell. 


THE TESTING WENT IN 

BEFORE THE LABEL WENT ON. 

Samsung's 386AE and PCterminal/286 have 
been tested exhaustively and certified by 
Novell for compatibility with all popular net- 
working products. In fact, Samsung's 386AE 
is one of 3 fileservers certified by Novell to 
run NetWare 386. 


Novell's engineers successfully tested 
the PCterminal/286 in 1200 network 
configurations...with 50 units running at once! 
No other computer manufacturer can make 
that claim. 


The 386AE and PCterminal/286. More than affordable, 


NETWORKING VS. NOTWORKING. 


What's the difference? Take our 386AE 
Fileserver. It includes Novell's Advanced 
BIOS and 8 expansion slots to accommodate 
multiple network interface cards and disk 
controllers. Plus an oversize power supply 
for driving dual high capacity hard disks and 
tape backup system. Plus 4 megabytes of 
memory for disk caching. 


Then there's Samsung's PCterminal/286 
Diskless Workstation with a built-in Ethernet 
interface and Remote Boot EPROM. 

And not to be overlooked is our 16-bit 
SE2100 Ethernet Interface Card which pro- 
vides up to twice the throughput for the price 
of ап &-bit card. 

CALL TODAY. 
For the name of the Samsung 


reseller nearest you, call us today 
at 1-800-624-8999, ext. 851. 


WINNER OF, — 
READERS 
CHOICE 

SAMSUNG/NOVELL. 
PCterminal/286 | 


SAMSUNG 
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Desktop 
Presentations Made 
Easy in Windows 


A-Cricket Presents, a 

desktop presentation pro- 
gram for Microsoft Win- 
dows, lets you organize ideas 
with its outliner, select a 
style template, and—using the 
Auto Presents feature— 
quickly generate a presentation 
complete with consistent text, 
graphs. and background graph- 
ics. The program, which in- 
cludes drawing. graphing, and 
table tools, lets you explode 
graphical files so that you can 
move elements of electronic 
clip-art files to best suit your 
format. A Virtual Memory 
Manager lets you include up to 
985 frames per presentation, 
depending on the amount of 
system memory. 

When working with a 
graph or table template, you 
need only enter numbers, 

The graph will change to re- 
flect the numbers, but the 
colors and general layout re- 
main the same. An electronic 
light table lets you rearrange 
and resequence slide frames, 
sort by title or image, and 
reuse frames from other 
presentations. 

The program works with 
most graphics formats and 
business application data, 
can generate speaker's notes, 
and supports manual or auto- 
matic frame advance. 
Price: $495. 

Contact: Computer Asso- 
ciates International. Inc.. 
McKay Dr., San Jose, СА 
95131, (800) 531-5236 or 
(408) 432-1727. 

Inquiry 1165. 
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The outline processor included with CA-Cricker Presents for 
Windows leis you organize thoughts and automatically generate 


presentation frames. 


Manage Portfolios 
on the Mac 


rofessional Investor is 

for stockbrokers, finan- 
cial planners, and portfolio 
managers who want to track 
their clients, portfolios, and 
transactions on the Mac. Based 
on HyperCard, the program 
maintains a history of all 
transactions for each client's 
portfolio(s). Each portfolio 
can have its own central asset 
account and margin account. 

The program keeps track 


of each tax lot (for calculating 
capital gains) and lets you 

sell partial lots. You can access 
margin accounts for stock 

and bond transactions. 

The program logs calls, 
and you can dial from within 
the program if your Mac has 
а modem. Other features іп- 
clude a database of securities 
and a quote downloading 
function. 

Price: 5349.95. 

Contact: Balthrop, Brader, 
Wood Associates, 5659 Gla- 
cier Dr., Springfield, OR 
97478, (503) 741-2225. 
Inquiry 1167. 


Estimate Optimal Financial 


l Solutions in Minutes 


he new memory-resi- 
dent financial analysis 
program from Timeslips is 
| aimed primarily at lawyers, 
| bankers, accountants, and 
| financial planners. But you 
can also use it as a personal 
finance tool by entering 
known values for loans or in- 
vestments and letting the 
program give you the calcu- 
lated payments. dates, total 
interest paid, and more. 
PercentEdge lets you ana- 
lyze mortgages, amortiza- 
tion, present value, and vari- 


able-rate transactions. You 
can pop up the program 
without exiting your current 
application, and Percent- 
Edee files can be exported to 
spreadsheets and databases. 
А pop-up calculator and cal- 
endar are available. 
PercentEdge runs on tlie 
IBM PC with at least 320K 
bytes of RAM. 
Price: $99.95. 
Contact: Timeslips Corp., 
239 Western Ахе., Essex, 
MA 01929, (508) 768-6100. 
Inquiry 1166. 


File Converter 
Added to PC-File 5.0 


r or users of older versions 
of PC-File who want to 
convert their database to PC- 
File 5.0. Button Ware has 
added a utility called Fcon- 
vert. The utility asks you a 
series of questions, at the end 
of which you have a new PC- 
File 5.0 database. PC-File 
5.0 has more than 50 new fea- 
tures, including mouse sup- 
port, telephone dialing and 
phone log, improved dBASE 
index compatibility, multiple 
input screens, and a maxi- 
mum of 128 fields. 

PC-File 5.0 runs on the 
IBM PC with DOS 2.0 or 
higher and 512K bytes of 
RAM. 

Price: $129.95. 

Contact: ButtonWare, Inc., 
Р.О. Box 96058, Bellevue, 
WA, 98009, (206) 454-0479. 
Inquiry 1168. 


Accounting 
Program Tracks 
Inventory and Cost 


Q ne-Write Plus, a cus- 
tomizable accounting 
program for small business- 
es, now includes a SuperTrack 
feature that lets you track 
hours and costs per job, in- 
come and expenses per in- 
ventory item, and other unique 
aspects of your operation. 
Other new features include 
budgeting. bank reconcilia- 
tion, and speed search. 
One-Write Plus 2.06 runs 
on the IBM PC with 640K 
bytes of RAM. 
Price: General ledger. ac- 
counts payable, accounts re- 
ceivable, 5299; payroll, 
$149, 
Contact: Great American 
Software, Inc., 615 Amherst 
St.. Р.О. Box 2066, Nashua, 
NH 03063, (603) 889-5400. 
Inquiry 1170. 
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You need to work 


on several | obs at once. 


OS/2 can do! 

Until now. working on several jobs 
at the same time was next to 
impossible. But with 05/2: vou 
don t have to wait for vour com- 
puter to complete one job before 
starting another. 

W fhile vou re recalculating a 
spreadsheet or printing a docu- 
ment under 05/2, vou can also 
start a communications session 
with another office. Your 


IBM and OS /2 are registered trademarks and Micro Channal г 


a vadamark of internanonal Business Machines Corporation. © 1290 BM Corp 


computer can work on those jobs 
in the background while vou do 
something alee. like run a DOS 
application or work on an 
unexpected request. 


You can take 05/2: 


; multi- 


tasking ability even further with 
ІВМ Micro Channel! Its multiple 
lanes can handle the heavier flow 
of information and make your 
computer one of the most reliable 
and versatile business tools vou 


oo 
ТОЕ: 
11,653,461 
un 
«UD 


can get vour hands on. 
"Want to juggle several things 

at once? With OS/2. the 

solution is IBM. 
Find out 


more about 
OS/2. "s 


Contact Eea um ж. 
your IBM —— ET | > 
Authorized Dealer or marketing 
representative. For a dealer near 


vou. call 1 800 IBM- 2108. ext. 107. 


7 


732005Х: 

coprocessor socket, 5 built-in ports, 40MB hard disk 
with 25nisec access, IMB RAM expandable to I3MB. 
gas plasma VGA display with 16 gray scales, L44MB 
346° diskette drive. ІВМ is a registered trademark of 
International Business Machines Corp. 386 1s a 
trademark of Intel Corporation. 


For more information call -800-45777 77. 


REBATE 


With purchase of PageLaser6 laser 


for details. Expires 5/31/90. 


EATER M 


Тісо IBM-compatible expansion slots (one full-length 
and one half-lengih) and an internal modem Slot let 
you connect to LANs, mainframes and more. Plus, 
three dedicated internal expansion slots let vou 
increase memory up to ISMB. 


get a desktop free. 


TOSHIDA - T3322. OS SS 
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At first glance what yousee thing a bulky desktop computer monitor. And it can even accom- 
15 a sleek, 170-pound portable. сап do. Like networking, com- — modate an optional 101-key 

But looks can be deceiving. puter aided design, data bases enhanced keyboard. 
Because with a powerful 386™SX or even complex spreadsheet So you can take advantage 
microprocessor, 61nternalexpan- analysis — anywhere you сап of today’s and tomorrow's most 
sion slots and 5 built-in ports, our plug into an AC outlet. powerful new 386 applications, 
new T3200SX easily replaces It has a built-in VGA gas wherever you think best. 
desktop computers. plasma display system that lets The new Toshiba T3200SX. 


Which means it does every- you connect an external color Take it. See how far you can go. 


In Touch with Tomorrow 


TOSHIBA 


Toshiba America Information Systems Іпс., Computer Systems Division 
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Pre-Press 
Software 
for the Mac 


C olor Access is a color 
separation program that 
helps you deal with the reali- 
ties of color impurities and 
varying ink standards by let- 
ting you calibrate all output 
characterisics to yield con- 
sistent color. 

You can calibrate the pro- 
gram (optimized to work with 
BarneyScan's 3510 or 4520 
scanners) to work optimally on 
different types of output de- 
vices, paper, and ink and then 
set up defaults that are indi- 
vidualized for each customer 
or account. А scanning ас- 
quisition module called 
QuickScan lets you manage 
the size of a file at input, spec- 
ifying its orientation from 
within Color Access. 

Gallery, a program that 
works with Color Access, 15 
a database for indexing and 
cataloging scanned images. 

Color Access runs on the 
Mac II with a scanning device 
and any image-setting device 
that's PostScript compatible. 
Price: Color Access, 51995; 
Gallery, $695; 3510 35mm 
scanning system, 59495; 
4520 Multi-format Scanning 
System, $27,995. 

Contact: BarneyScan Согр.. 
1125 Atlantic Ave., Alameda, 
CA 94501, (415) 521-3388. 
Inquiry 1171. 


Desktop Publishing 
with No Jaggies 


nison World says that its 

Avagio Publishing System 
gives you PostScript quality 
without a PostScript printer. 
The program comes with 
scalable LaserJet outline fonts 
and 150 PostScript graphics. 
It's also compatible with 
LaserJet-format soft fonts 
from any vendor, and you can 
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Gallery, an image database program, relies on 8-bit color 
thumbnail images to achieve rapid image searches. 


print them to any printer— 
from dot-matrix to Linotronic. 

The WYSIWYG program 
includes four typefaces in nine 
styles (available from 6 to 
500 points in increments of 1 
point). Unison World says the 
program's font manipulation 
feature lets you compress or 
expand fonts while retaining 
the smooth edges—thus, no 
Jaggies. 

A Mingle feature lets you 
specify how objects, both text 
and graphics, mingle with 
each other when they overlap. 
For instance, you can define 


the black or white portions of 


any images as black, white, 
clear, or inverse. 
Avagio will import PIC, 


PCX, TIFF, and Unison World 


graphics as well as ASCII, 
WordStar, and WordPerfect 


text files. It runs on the IBM 


PC with a 20-MB hard disk 
drive, 640K bytes of RAM, 
and a mouse. 

Price: $299.95. 

Contact: Unison World, 
1321 Harbor Bay Pkwy.. 
Alameda, CA 94501, (415) 
748-6670. 

Inquiry 1175. 


Rotate Texttothe nth Degree with Quark 


pus latest version of 
| QuarkXPress features 
| free-floating measurement 
| and page palettes that let you 
| perform operations such as 
| text kerning or picture rota- 
tion adjustment interac- 
tively, without having to ac- 
cess a menu command or 
open a dialog box. You can 
group text, graphical items, 
and rules for simultaneous 
manipulation, and a polygon 
tool allows you to wrap text 
| around an arbitrary shape or 
| image. 
| With QuarkXPress 3.0, 
you can rotate text and 
graphics in 0.001-degree іп- 
crements. Quark says that it 
| has improved the color sep- 


aration abilities of the pro- 
gram by providing more so- 
phisticated color trapping. 
allowing you to adjust color 
overlap manually. 

Other features of the pro- 
gram include a document 
layout palette for arranging 
pages, a pasteboard that acts 
asanadjacent work area, and 
a library for frequently used 
items. 

QuarkXPress 3.0 runs on 
the Mac II. The company 
recommends 2 MB of RAM. 
Price: $795. 

Contact: Quark, Inc., 300 
South Jackson, Suite 100, 
Denver. CO 80209, (303) 
934-2211. 

Inquiry 1174. 
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DESKTOP PUBLISHING 


Two Image-Capture 
Programs for 
Windows and PM 


ymSoft has improved its 

«Ў HotShot Microsoft Win- 
dows and Presentation Man- 
ager птаре-саршге program to 
let you save a full or partial 
screen, or a single window, to 
the clipboard or another file. 
HotShot Graphics 1.7 consists 
of three modules for captur- 
ing DOS, Windows, and PM 
screens, plus an image-edit- 
ing module that runs under 
DOS or the DOS compatibil- 
ity box. 

The program can import 
and export PCX, TIFF, IMG, 
WPG, MSP, and MacPaint 
files, import GIF files. and ex- 
port EPS files. You can also 
convert captured images Lo 
other formats. 

The program requires 
512K bytes of RAM. 

Price: $249, 

Contact: SymSoft Corp., 
924 Incline Way, Call Box 5, 
Incline Village, МУ 89450, 
(702) 832-4300. 

Inguiry 1172. 


Т iffany Plus, a Windows 
application that lets you 
capture any part or all of a 
Windows display, can conserve 
RAM bv operating directly 
to disk files when exporting to 
another application. The pro- 
gram works with all Windows- 
compatible display adapters, 
according to the company. The 
program supports Microsoft 
Paint, Microsoft bit-map, 
TIFF, and PCX formats. 
Tiffany Plus is not a TSR 
application and runs under all 
versions of Microsoft Win- 
dows 2.0 and higher. 
Price: 389. 
Contact: Anderson Consult- 
ing & Software, C-7-3 Cascade 
Dr.. P.O. Box 40, North 
Bonneville, WA 98639, (800) 
733-9633 or (509) 427-5335. 
Inquiry 1173. 


continued 


Develop It Once And For All 


Professional ORACLE Allows PC Developers To Build Applications For All Their Computers. Wi thout Re- coding | 


Software developers can now use their 


PCs to create even the most sophisticated | 


database applications and then run them 
unchanged on virtually any major computer 
system. 

Everything from a standalone PC toa 
client-server configuration on a LAN, froma 
minicomputer to the largest IBM mainframe. 

In fact, applications developed with 


ORACLE” tools and database run unchanged | 


on over 80 different computers. 

ORACLE tools give PC programmers an 
integrated set of application development 
tools including a powerful 4GL, a screen 


generator, a reportwriter and a menu 
generator. 

ORACLE tools can access data distributed 
over multiple ORACLE databases as well as 


Call а» now 


and 30 days 
of free phone support. 
| 1-800-ORACLE1 = 49A1 


data stored in other vendors software suchas | 
IBMs DB2 and SOL/DS апа DEC’s RMS. 

Oracle backs all of its products with the 
largest service, support and consulting group 
in the world. 

And if you order now, Oracle will provide 
30 days of free installation support plus a 30- 
day money-back guarantee. 

Buy the Professional ORACLE tools and 
database for $1299, or you can buy just the 


| tools for $799, 


Call 1-800-ОКАСІ ЕІ, ext. 49AI right 
away and see just how quickly and easily 
things develop. 


J rade names retenenced we Те Senece mark, 
Fuxfrhware and sofware reu атату. 


WHAT'S NEW 


SCIENCE AND ENGINEERING 


Swanson Brings 
Ansys to the 286 


©; wanson Analysis, 
' known for its finite-ele- 


ment analysis programs that 
run on mainframes and 386- 
based computers, now has ver- 
sions of Ansys-PC for the IBM 
AT. The family consists of 
static and dynamic analysis, 
heat transfer analysis, and de- 
sign optimization. PC Linear, 
the linear static and dynamic 
analysis program, features 
energy norm calculation for 
indicating where mesh refine- 
ment 15 needed for increased 
reliability. 

All three programs are 
also available for 386-based 
PCs, plus a program for solid 
modeling and postprocessing. 
Price: Prices start at $300 
per month, 

Contact: Swanson Analysis 
Systems, Inc., Johnson Rd, 
Р.О. Box 65, Houston, PA 
15342, (412) 746-3304. 
Inquiry 1179. 


Vertex Makes Detail 
Drawing Easier 


V ertex Design Systems' 
program for architects 
takes the headache out of an 
unglamorous but important 
facet of building design—de- 
tail drawings. 

The Vertex Detailer, 
which runs on top of Auto- 
CAD, integrates the design, 
management, and production 
of detail drawings, the nuts 
and holts of an architectural 
document that describe areas 
where different building mate- 
rials join or change direction. 


The program provides an alter- 


native to producing detail 
drawings by hand or using the 
patchwork approach. 

A DBMS lets you search 
for details in several ways, in- 
cluding by product name, 
type, or location in the build- 
ing. The program lets you 
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With PC Linear from Swanson Analysis, you can test vartous 
types of material before constructing a pratotype. 


preview m DOS a selected 
drawing instead of listing 
only the drawing's filename. 
This lets you make certain 
you've selected the correct 
drawing before you start 
working with it in AutoCAD. 
You can also modify the 


drawing in DOS and compile it 


on the Пу before vou pull 
it into AutoCAD. 

The program uses compo- 
nents, not primitives such as 
circles and lines, as the basic 
building blocks for creating a 
detail. Instead of drawing the 
detail from scratch, you can 
assemble it by selecting a 
component, indicating its size, 
and snapping it into the 


drawing. Nested reference 
symbols let you jump be- 
tween floor plans and other 
drawings and the referenced 
detail drawing. 

The Detailer includes 


more than 25,000 types, sizes, 


and views of building prod- 
ucts. You can also purchase 
groups of details. 

The Detailer runs on the 
IBM PC with 640K bytes of 
RAM and a hard disk drive. 
Price: $1995; preassembled 
groups, $595 each. 
Contact: Vertex Design Sys- 
tems, 140 Second St., Fifth 
Floor, San Francisco, CA 
94105, (415) 957-2799, 
Inquiry 1132. 


Aimax-Plus/Lab lets vou construct a graphical representation 
of vour lab. 


Integrate Analysis 
and Graphics 
on the Mac 


S ystat, the statistical 
‘ea analysis program for the 


Macintosh, provides links 
between the data editor and the 
graph window, allowing vou 
to instantly see the relation- 
ships between your data and 
graph. Systat 5.0 can plot stan- 
dard graphs and plots, plus 
contour plots, triangular coor- 
dinate plots, and others. 

With the program's scat- 
terplot brushing tool, you can 
click on any point in a graph 
and display its case or click a 
case and see its point. 

The program runs on à 
Mac with 4 MB of RAM. 
Price: 5795. 

Contact: Systat, Іпс.. 1800 
Sherman Ave., Evanston. IL 
60201. (708) 864-5670. 
Inquiry 1180. 


Process Control 
for Your Lab 
Instruments 


A Engineering. a devel- 

oper of DOS-based fac- 
tory automation software, has 
released a program for moni- 
toring lab instruments 24 
hours a day, seven days a 
week. 

You can use the program's 
graphical display builder to 
represent your lab setup or 
convert an existing AutoCAD 
file into Aimax format, 
while maintaining object ori- 
entation for editing. the com- 
pany says. 

Aimax-Plus/Lab runs on 
the ІВМ AT with 640K bytes 
of RAM, a hard disk drive, 
and a PC-bus I/O card. 
Price: 5995. 

Contact: TA Engineering. 
1605 School St., P.O. Box 
186, Могара, СА 94556, 
(415) 376-8500. 

Inquiry 1176. 
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WHAT’S NEW 


Alamo PC Sees 
a Demonstration 
of CatchWord 


t the March general 

meeting of the Alamo PC 
Users Group, a Logitech rep- 
resentative demonstrated 
Catch Word, an intelligent op- 
tical-character-recognition 
program for hand-held scan- 
ners. Logitech says that its pro- 
gram is arn improvement over 
other OCR programs that work 
awkwardly with output from 
hand-held scanners. 

Catch Word, which was 
shown by Cynthia Col men- 
ares-Frost, director of new 
channel development at Logi- 
tech (Fremont, С.А), provides 
omnifont capability. which 
means it can read most stan- 
dard fonts and styles without 


requiring you to load a spe- 
cific recognition library. How- 
ever, Catch Word doesn't re- 
quire much memory because it 
uses efficient algorithms, 
Logitech says. The program 
requires about 500K bytes 

of RAM. 

Plans for the June 14 meet- 
ing include a demonstration on 
how to build a 386-based 
IBM PC from scratch using 
components only. 

The Alamo PC Users 
Group usually meets on the 
second Thursday of the 
month in Room 3.102B or 
3. 104A in the Medical 
School, University of Texas 
Health Science Center, 7703 
Floyd Cur] Dr., in San 
Antonio. 

Contact: Alamo PC Users 
Group, P.O. Box 65180, San 
Antonio, TX 78265, (512) 
231-8497. 


If your computer goes down just one day a year, 
we will save you money. Independent tests have 
shown that approximately 80% of computer failures 
and down-time are directly attributable to power 
line fluctuations and blackouts. 


Our computer “Careware” is like a magic box 
filled with electronic components that eliminate 
damaging power line fluctuations, and batteries that 
provide an uninterruptible power supply (UPS) to 


your computer. 


Take your problem by the tail, plug vour computer 
into a UPS from Computer Power Inc. and 
eliminate power-related computer down-time today. 


We manufacture and service over 190 models from 
400 УА to 400 КУА to solve your computer power 


problems. 


COMPUTER 
POWER INC. 


Since 1966 
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124 West Main Street 


High Bridge, New Jersey 08829 


The Washington, 
D.C., Apple Pi 
Garage Sale 


f you're shopping for a 

bargain in Mac accessories, 
peripherals, and systems, 
you might want to go to Wash- 
ington Apple Pi's garage sale 
on June 16. This event, which 
is open to the public ($2 will 
get you in). is tentatively 
scheduled for the Woodward 
High School. 

Later this summer, the 
Apple Pi plans to hold a semi- 
nar with a federa] computer 
users group in the area. 

Washington Apple Pi's 
general meeting is usually held 
on the fourth Saturday of the 
month at the Bethesda-Chev y 
Chase High School. 

Contact: Washington Apple 


Рі, Ltd., 7910 Woodmont 
Ave.. Suite 910, Bethesda, 
MD 20814, (301) 654-8060. 


Triangle Society to 
Talk Object-Oriented 


he Triangle Computer 

Society says that its June 
program will cover object- 
oriented languages. The meet- 
ing will be held on June 26, 
probably at the 1920 Deli 
on Hwy. 55 north of Inter- 
state 40. 

The TCS supports à num- 
ber of operating systems and 
provides several seminars 
and tutorials for its members. 
Contact: Triangle Computer 
Society, Р.О. Вох 3588, 
Chapel Hill, NC 27515, 
(919) 968-4292. 


continued 


ne day of computer down-time can 
cost more than the cure. 


Protect data and expensive hardware. Call our toll- 
free number or write for assistance in choosing the 
right power at the right price. 


800-526-5088 Ext. 170 (201) 638-8000 


FA X: (201) 638-4931 


Telex: 847481 


Circle 486 on Reader Service Card (DEALERS: 487) 


Landmark speeds: 10/16MHz 
1MB RAM Installed 

1.2MB 5.25" and 1.44MB 3.5" 
40MB Hard Drive, 33ms, 1:1 
14" УСА Color Monitor 
16-bit M ela paie ve 
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EL ШЕТ? -68 PRO 


2MB RAM ree 

1.2MB 5.25" and 1.44MB 3.5" 
68MB Hard Drive, 21ms, 1:1 
14" УСА Monitor - 1024x768 
16-bit VGA-1024x768 w/5 12K 


аана алая 


$1,745.00 


__386-68 PRO 


Landmark speeds: 25MHz 
1.2МВ 5.25" and 1.44MB 3.5" 
68MB Hard Drive, 2115, 1:1 

14" VGA Monitor - 1024x768 
16-bit VGA-1024x768 w/512K 
2 Serial/1Parallel/1 Game Port 
ee от v4.01/GW BASIC 


9:00am to 6:00pm, Mon-Thur Central 
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REGIONAL 
WHAT'S NEW 


Apple Selects Area 
Community Colleges 


pple recently selected 

the Central Predmont 
Community College of Char- 
lotte, North Carolina, and the 
St. Petersburg Junior College 
of St. Petersburg, Florida. as 
two of 10 charter members of 
the Apple National Commu- 
nity College Alliance. Ac- 
cording to Apple. the purpose 
of the alliance is to develop 
and encourage the use of the 
Macintosh, Selected colleges 
were among the most accom- 
plished in using Mac technol- 
ogy for instructiona! and ad- 
ministrative applications, the 
company says. 

Each college in the Alli- 

ance receives a major equip- 
ment grant, plus technical 


and support services. 
Contact: Apple Computer. 
Inc.. 20525 Mariani Ave.. 
Cupertino, CA 95014, (408) 
996-1010. 


North Texas Makes 
Demographics 
Report Available 


ta recent meeting of the 

| North Texas PC Users 
Group at the InfoMart, Dal- 
las-based Videotex Systems 
demonstrated its color 1mage 
capture technology on the IBM 
AT. The company's T-BASE 
image database program lets 
you bring color images into à 
dBASE or Clipper application. 
Two other companies were 
on hand: Ashton-Tate showed 
MultiMate 4.0, and Micro- 
soft showed Word for Win- 


dows, The group conducts its 
meetings, along with many 
other users groups. during 
[һе so-called Super Saturday 
sessions. 

In addition to product 
demonstrations and user assis- 
tance, the group periodically 
conducts internal survevs of it- 
self to monitor trends. The 
group just finished the latest of 
these surveys and has made it 
available to those interested іп 
the results. For anyone who's 
wondered what kinds of people 
join a users group, this report 
provides a good clue. although 
president-elect Jim Hoising- 
ton stresses that the report pro- 
vides a glimpse of one spe- 
сіпс group and doesn't 
represent other groups. 
Contact: North Texas PC 
Users Group, P.O. Box 
780066, Dallas, TX 75378, 
(214) 746-4699. 


Odesta Shows 
Double Helix to 
Gold Coast Group 


J ulie Lyon, product man- 
ЫЎ ager for Odesta's Double 
Helix relational database 
manager. recently traveled to 
the Gold Coast Macintosh 
Users Group in Miami to 
demonstrate the program. 
During her demonstration, she 
created a database without 
having to write any program- 
ming code. 

The Gold Coast Macintosh 
Users Group usually meets on 
the last Wednesday of the 
month at the Museum of Sci- 
ence Auditorium, 2308 South 
Miami Ave., in Miami. 
Contact: Gold Coast Mac. 
Р.О. Box 452305. Miami, FL 
33245, (305) 447-7888. 


Customer Support BBS 


a 


. for the IBM PS/2, XT, AT and compatibles. 
Support your customers via modem. Electronic mail between your 
customers and you gives them the answers they need, 7 days a week! 
* They can upload questions and problem reports to you 
* You can download updates and product information to them 
* Multiple users may be online at once, on one computer 
* SIGs, teleconferencing, and questionnaires too 
* Very easy to install and configure, works under MS-DOS 
* Works with COM1/COM2/COM3/COM4, or multi-port 

serial cards or multi-modem cards 


Only S59 for the complete 2-line software! 


Call our *demo" system with your modem: (505) 585-7808 


ALACTICOMM 


© 1990 Galacticomm, Inc. * 4101 S.W. 47th Avenue, Suite 101, Fort Lauderdale FL 33314 * Voice: (305) 583-5990 
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ЕХІМА AND EXCELLENCE IN MANUFACTURING 
SO HAND IN HAND 
At Centcircuit International we take pride in our 
quality products and service, continually striving 
to bring you the very best in products to assure 
your complete satisfaction. As many customers 
already know, EXcellence In MAnufacturing has become well 
recognized with EXIMA, our parent company. That is why we are 
proud to announce that in addition to the O.E.M. work we cur- 
rently do, EXIMA has introduced various computer compo- 
nents. Initially, we are introducing the following УСА Cards and 
Motherboards, апа will continue to offer additional items as we 
broaden our line. We offer a thirty day evaluation period as 
well as a one year warranty with all our products. 


VERAVIEW 16 ВІТ УФА CARD 256K VERAVIEW 16 BIT VGA CARD 512K 
Supports 1024x768 in 4 colors Supports 1024x768 in 16 colors 
supports 800x600 in 16 colors Supports 800x600 in 256 colors 

Supports 640x480 in 256 colors Supports 640x480 in 256 colors 
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386SX РО MOTHERBOARD(above) 
Fully ІВМ PC/AT compatible 
supports AMI, Phoenix, and Award Bios 


CLOSELOOK 8 BIT/16 BIT VGA CARD 256K 
8 low profile SIMM socket for 


supports 800x600 in 16 colors 


100% hardware compatible with IBM maximum 8MB on board memory 
VGA in all modes and expandable to 16MB using /О slot 
supports both digital and analog Eight expansion slots: six 16-bit 
monitors and two 8-bit 


See us at Comdex/Spring '90 June 3-6,1990 at the 
Georgia World Congress Center booth -4843 
CENTCIRCUIT INTERNATIONAL, INC. 
3400 Corporate Way, Suite F, Duluth, Georgia 30136 
(404)623-3937 Ғах(404)623-3941 
ІВМ, ІВМ PCIAT, AMI, Phoenix, Award Bios and EXIMA are all registered гарар ы 


Circle 484 оп Reader Service Card (DEALERS: 485) 
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Circle 500 on Reader Service Card (Dealers; 501) 


Ammunition to conquer 
your biggest problems! 


МЕММ Classic 


V-EMM Classic is for applications 
that support expanded memory 
(ЕМ5). 


EMS Simulation 


If you don't already have an EMS 
board, V-EMM Classic provides 

EMS simulation using a combina- 
tion of conventional memory, ex- 


tended memory, and your hard disk. 


Virtual Memory Management 
If you already own ап 


EMS board, V-EMM Т 1 
Classic provides addi- | s | | 
tional "virtual memory" | ^ | mem 
3 à | s F 
using your hard disk. | Em а | 
| ша” | 

In either case, up to MAGAZINE 


thirty-two megabytes of |T ТОН 


expanded memory аге | > 


available to your EMS 1 101 


applications. 


ТМ 


V-EMM Utilities 


V-EMM Utilities is for applications 
that suffer from RAM-cram. 


EGA/VGA Memory Management 

V-EMM Utilities transforms up to vA 2 

96K of EGA/VGA memory into -EMM Gold 

conventional memory. When you | 

don t need graphics, it's as though Combining the award-winning 

you have a 736K DOS machinae. V-EMM Classic (still oniy $89,95) 

When you do need graphics, a with the new V-EMM Utilities 

simple command restores DOS to (also only $89.95), V-EMM Gold 

640K and restores all graphics ca- provides EMS Simulation, Virtual 

pabilities. Memory Management, Upper Mem- 
ory Management, EGA/VGA Mem- 

Upper Memory Management ory Management, and more. All at 

V-EMM Utilities turns up to 192K 5 мегу BRESCIA! Price: 

of EMS 4.0 memory into upper Only $129.95+5/h. 

DOS memory. And it turns up to 30-day money-back guarantee 

184K of PS/2 80386 memory into | | è 

upper DOS memory. Upper DOS Fort's Software 

memory can be used to load TSRs, Р. О. Box 1295 

device drivers, and DOS BUFFERS, Loveland, CO 80539 

thus freeing conventional memory. (303) 663-5629 


QUALITY SYSTEM AND PARTS AT BEST PRICE 


25MHz 286 VGA System 


Mother Boards 


80286-2 Processor 286/12 Turbo $140 
2 Mega RAM $1990 386SX-16 $340 
1.2 Meg 514" Drive 386-20МН? 5590 
1.44 Meg 34/2" Drive 386-25MHz 5650 
40 Mega 28ms Western Digital Drive 386-25MHz $975 | 
16 Bit VGA with 542K | 
14" 1024 х 758 VGA Monitor Dot Pitch Cases 
0.28mm Flip Top wi180W 980 
2 Serial, 1 Parallel, 4 Game Ports Mini Tower wi200W 6445 
101 Keyboard Big Tower wi250W $180 
DOS 3.3 or 3.44 Standard AT Case wi200W $90 


On-Site Contract Service, One Year 
286/42 
286/46 
266/20 
386/16SX 


Dallas PC 
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51690 — 386/20 52195 

51780 385/25 52595 cache add 5350 
91850 386/33 $3580 64K cache 
$1970 


Adds x74 (214) 250-3355 


Circle 492 on Reader Service Card (DEALERS: 493) 


5 YEAR PORTABLE EXPERIENCE, 


LIGHTEST & 
SMALLEST 
CRT PORTABLE 


ALL SYSTEMS RUN UNIX, XENIX, 
LAN OS DOS AND 05/2. 


386-20 60MB SYSTEM (Desk Top) 


¢ 386-20 MHz CPU, 1MB Memory (То.8МВ) 

„ 200W P/S, 110/220У 

* 101 Enhanced Keyboard «o 

• 1:1 Interleave Cont. Card қА? ұй 
* 1.2 MB or 1.44 МВ FDD d 

* 60MB, 25ms Toshiba Hard Drive к 


• Serial/Paralle/Game Port 
* Mono Graphic Card w/Printer Port 
* 12" Amber Monitor (720x348 Res.) 


AT 12MHz 20MB SYSTEM (Desk Top) 


• AT 12MHz System, 640K Memory (То 4MB) 
“ 200W Р/5, 110/220V 

* Enhanced 101 Keyboard M 
“1.2 MB or 1.44 MB FDD сә? 
“ 20MB Hard Drive оғ 


* Mono Graphic Card w/Printer Port 
¢ 12" Amber Monitor (720x348 Res.) 
“АТ I/O Card (Ser/Par./Game) + $30 


HDD | 286-12 | 3865Х | 386/20 | 386/25 | 386/33 | 


* (CGA + $160, EGA + $330, VGA + $370) 
“ Mini Vertical Case + $50 
* Regular Vertical Case + $100 


Г? ^ 6] ^ "a! ry Cc а 
PORTABLE MOTHER BOARD ON SALE 


BAREBONE SYSTEMS 386-20 MB S520 

AVAILABLE 386-25 MB S650 
386-25 MB 52 880 

NATIONAL SALES REP. 

WANTED!! 

PLEASE CALL 


9440 Talatar Ave., 44, El Monte, СА 91731 
For Order Only Call Toll Free 
1-800-872-4547 


1-818-442-0020 Calif. 
Customer Support: (818) 442-7038 


100% 


WITH 
DESK-TOP 


VGA COLOR CRT PORTABLE 100MB AT 


* Built-in SONY 8.5" Color VGA Monitor 


0.26mm Dot Pitch, 800x600 Resolution e 66° „ 
• Speed Digital Display. 3 Drive Bays 9^ ach? 


• 220W P/S 110/220V. 4 Exp. Slots (5% 
* 86-Key Detachable Keyboard 
* AT 12 MHz System, 640K Memory (To 4MB) 
* VGA Graphic Card (256K, 800x600 Res.) 
(512K, 1024x768 Res. + $50) 
External Monitor Adaptor 
* 1.2MB or 1.44MB FDD 
” 100MB 25ms HDD (To 345MB) 
* Serial/Paralle//Game Ports 
* Carrying Bag. Weight 27 Lbs. 
* Dimensions: 17.5(W) x 14.1(D) x 6.8(H) 


нор | 286-12 | 3865Х | 386/20 |386/25 


EGA COLOR CRT PORTABLE 60MB AT 


* Built-in 9" Color EGA Monitor, 0.28mm 

* Speed Digital Display. 3 Drive Bays 422? 
* 220W Р/5 110/220У. 7 Exp. Slots 

* 84 Keyboard, Detachable Keyboard + $30 

“ AT 12 MHz System, 640K Memory (To 4MB) 
« EGA Graphic Card (640x350 Res.) 

* 1.2MB or 1.44MB FDD 

* 60MB 25ms HDD (To 345MB) 

* Serial/Paralie/Game Ports 

* Carrying Bag. Weight 34 Lbs. 

* Dimensions: 17.3 (W) x 8.2 (H) x 16.9 (D) 


нор [286-12 | asesx |386/20 | 386/25 | 36633 | 


VGA AMBER CRT PORTABLE 60MB AT 


* Built-in 9" Amber VGA Monitor 49 
• Speed Digital Display. 3 Drive Bays «АТ 
• 205W Р/5 110/220У. 4 Exp. Slots 
* 86 Keyboard, Detachable Keyboard + $30 
* AT 12 MHz System, 640K Memory (To 4MB) 
* VGA Graphic Card (256K, 800x600 Res.) 
(512K, 1024x768 Res. + $50) 
Run 48 Grey Scales VGA Internally 
Run Color VGA Externally 
* 1.2MB or 1.44MB FDD 
* 60MB 25ms HDD (To 345MB) 
• Serial/Paralle/Game Ports 
” Carrying Bag. Weight 26 Lbs 
* Dimensions: 17.5 (W) x 14.1 (D) x 6.8 (H) 
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COMPATIBLE 


VGA PLASMA PORTABLE 60MB AT 


* 640x480 УСА Plasma Display 

* Detachable 86-key Keyboard 
101-Key Keyboard Modei Optional 

* 180W P/S, 110/220V. 3 Drive Bays 

* AT 12 MHz System. 5 Exp. Slots. 

* 640K Memory (Up to 4MB) 

* 1.2MB or 1.44MB FDD 

* 60MB 25ms HDD (To 345MB) 

* Serial and Parallel Ports 

* External Monitor Adaptor 

* Carrying Bag. Weight: 24 Lbs. 

* Dimensions: 16.1"(W) x 9.1"(D) x 7.5"(H) 
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150MB 
200MB 


2889 
3359 


* 640X400 ССА Plasma Display 
* Detachable 86-Key Keyboard 

* External ВОВ Monitor Adaptor 
* Others the same as VGA Plasma Model 


CGA LCD PORTABLE 60MB AT 


* 640X200 Res. Backlit LCD CGA Display 
640x400 Res. ССА Display « $120 459 

• 200W 110/220У P/S. 6 Exp. Slots — 

* Detachable 86-Кеу Keyboard 

“ AT 12MHz System, 640K Memory (To 4МВ) 

* 1.2MB or 1.44MB FDD 

* 60MB 25ms HDD (To 345MB) 

* Serial/Parallel/Game Ports 

* External Monitor Adaptor 

* 16"(W) x 9.5"(H) x 7.5"(D). 23105 


HDD | 286-12 3865X 38520 | 38625 
20MB 1249 1509 | 1769 1869 | 
40MB | 1339 | 1599 | 1859 1959 
60MB | 1459 1719 | 1979 ! 2079 
100MB 1759 2019 | 2279 2379 
150MB 2119 | 2379 | 2639 | 2739 
200МВ! 2559 | 2859 | 3119 | 3219 


*EGA LCD PORTABLE GENOA Моде! + $340 
(Run 386 Window and Unix 
*EGA LCD PORTABLE YAMAHA Model + $210 | 


IEGA AMBER CRT PORTABLE 60MB AT 51.559 
MONO AMBER CRT PORTABLE 60MB AT $1.429 


Prices subject to change without nonce 
Сой for retum pohcy. 


Ail order wiil be shipped by UPS COD cashier's check. Company check on approval ІВМ РС ХТ/АТ are registered trade marks of [BM Inc. 
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CORPORATE OVERVIEW 


LAPTOPS, etc. is a franchising organization specializ- 
ing in laptop and portable computing. We will approve 
only one location per major metropolitan area. We are 
seeking technically competent and financially capable 
applicants. 


Next day delivery on all Zenith, Toshiba, NEC and 
Sharp laptops as well as over fifty other laptop and 
accessory manufacturers. 


There is NO upfront franchise fee or charge for the 
privilege of the franchise. All fees are paid as you 
receive product. Interested parties must demonstrate 
financial capability of an absolute minimum of 
$100,000 with a high degree of preference to those ap- 
plicants with closer to $250,000. To begin operations, 
it is necessary to purchase a wide variety of demon- 
stration equipment, as well as necessary inventory, ac- 
counting software, and advertising. 


LAPTOPS, etc. 


FRANCHISE STRUCTURE 


All locations are independently owned and operated. 
Every LAPTOPS, etc. franchise will be factory-author- 
ized sales and service for Zenith, Toshiba, NEC, 
Sharp, and several smaller laptop manufacturers. All 
outlets are also manufacturer-authorized by about 
thirty laptop accessory manufacturers. In addition to 
the laptops available through the franchise, fran- 
chisees may purchase a variety of desktops and 
printers in order to offer complete system solutions and 
provide a complete product line to customers. 


There are several services and tools which are 
available to each franchise. Among these are: adver- 
tising reimbursements, free inventory financing, free 
stock rotation, sixty-day price protection, discount 
demonstration equipment, technical training and sup- 
port, business planning assistance, sales manage- 
ment assistance, sales training, service training, and 
administrative management support. 


305 York Road 


Towson, MD 21204 
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WHY А LAPTOP SPECIALIST? 


There is a substantial lack of technically qualified 
sources available to meet the requirements unique to 
the laptop buying community. The laptop buyer does 
not have any place to go for expert technical 
assistance, complete systems solutions, service, or 
competent purchasing advice. It has been the basic 
goal of LAPTOPS, etc. to be this comprehensive 
source of expert advice and assistance to the laptop 
community. 


There are several trends driving the laptop and per- 
sonal computer industry. The strongest of these trends 
are the following: 

a) Lack of Standards: 

Unlike the desktop market there are not standard 
internal expansion interfaces for most of the lap- 
tops. Even among products by the same manu- 
facturer. The screen handling used in many lap- 
tops does not utilize standard system conventions 


and graphics protocol. This lack of standardiza- 
tion has created a substantial lack of accurate in- 
formation available to the consumer. 

b) Proliferation of Models and Manufacturers: 
Since January, 1989, there have been close to 
one hundred new laptop models introduced to 
the market. Since January, 1989, thirty-four dif- 
ferent manufacturing companies have entered 
the laptop market. 


Existing LAPTOPS, etc. locations have captured and 
maintained a commanding market share in laptop 
sales by keeping over thirty laptops on display, main- 
taining a commitment to quality technical information, 
consistent inventory, and the highest standards of ser- 
vice and customer support in the industry. 


TO BECOME PART OF THE FASTEST 
GROWING SEGMENT OF THE MICRO- 


COMPUTER INDUSTRY, CALL OR WRITE: 


FAX NUMBER 
(301) 825-1507 
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REGIONAL 
WHAT'S NEW 


Halo for the 
High-End Graphics 
Spectrum 


Ẹ he new version of Halo. 
the library of graphics 

subroutines for DOS for 
creating graphics-intensive ар- 
plications, provides links to 
the Canon IX-30 scanner, the 
Hewlett-Packard ScanJet 
Plus, the Kyocera A-800 scan- 
ner, and Willow's Publisher 
VGA. Version 3.0 of the tool- 
kit, which you can use to de- 
velop graphics. mapping. and 
gray-scale applications, sup- 
ports more than 250 graphical 
display, input, and hard-copv 
devices, and it includes more 
than 200 subroutines, Media 
Cybernetics reports. 

А version for OS/2 takes 
advantage of multitasking but 
doesn't support as many de- 
vices, the company says. 

The program requires a 
compiler for a Halo-supported 
language from Microsoft, 
Borland, or Lattice; 640K 
bytes of RAM; and a hard 
disk drive. 

Price: Halo 3.0, $395; Halo 

for О5/2, $695. 

Contact: Media Cybernetics, 
Inc., 8484 Georgia Ave., Sil- 
ver Spring, MD 20910. (800) 
992-4256 or (301) 495-3305, 
Inguiry 1006. 


Save Time on 
Research Projects 
Using Box-B 


H ох-В is a statistical pro- 
gram for designing ex- 
periments using the Box- 
Behnken experimental system. 
a less time-consuming alter- 
native to the tactorial design 
technique. Box-B is based on 
the three-level design (i.e., 
high, low, and medium) of 
variable parameters and can 
investigate three- and four- 
factor response surfaces, its 
developer reports. 
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Ecotech used Halo to help do the device drivers in its Modeller 


CAD software. 


After you've performed 
the experiment, you enter re- 
sponses. If during the experi- 
ment a value other than the one 
specified in the Box-B work- 
sheet is carried out, vou can 
use the actual experimental 
values. Box-B provides statisti- 
cal analvsis of results like 
Fisher's F ratios, analysis of 
variance, and others. The 
program runs on the IBM PC 
with 384K bytes of RAM. 
Price: 5295. 
Contact: Statistical Pro- 
grams. 9941 Rowlett. Suite 6, 
Houston, TX 77075, (713) 
947-1551. 
Inquiry 1009, 


Point-of-Sale апа 
Inventory Control 
for the PC 


he new version of Sales- 

Pro, a point-of-sale (POS) 
and inventory control pro- 
gram for the IBM РС, sup- 
ports up to 999 line items per 
transaction and user-defined 
reports. It gives you the op- 
tion of sending invoices to one 
address and packing slips to 
another, Hi-Tech Advisers 
reports. 

The program is available 

in many versions. Sales-Pro 


Track Depreciation 


with Fixed-Assets Program 


ssets 2.0, a stand-alone 


database tool for track- 


Ing fixed assets and their as- 


sociated costs and deprecia- 


tion, lets you make subsets of 
any combination of fields so 


a main office can keep an in- 
ventory of several depart- 


ments without resorting to 
an auditor. With the pro- 


gram, each department up- 
dates its inventory on an 
electronic form, which is 
sent back to the main office 
for updating. The program 
can also generate cost totals 
оп апу combination of fields. 

The program can import 
and export dBASE, Lotus 


1-2-3, and ASCII format 
files. You can upgrade each 
asset as Often as you like by 
keying in the upgrade as à 
separate entity, instead of as 
a new asset, The program 
supports all depreciation 
schedules and supports bar 
coding for automated inven- 
tory. 

Assets 2.0 runs on the 
IBM PC with 640K bytes of 
RAM. 

Price: $250. 

Contact: Strider Technol- 
ogy, 1019-C 16th St. NE, 
Hickory, NC 28601. (704) 
324-1498. 

Inquiry 1010. 


Plus includes customer file. 
back order. layaway. accounts 
receivable. and statement ca- 
pabilities in addition to the 
basic POS and inventory con- 
trol. Sales-Pro Elite includes 
all the capabilities of Sales- 
Pro Plus and adds accounts 
payable, bill tracking. check 
printing. and genera] ledger. 
Super Sales-Pro adds inven- 
tory explosion, a service center 
module, and add-on acces- 
sorjes. 

The program runs on the 
IBM PC with 640K bytes of 
RAM. 

Price: Sales-Pro, $99; Plus, 
5199; Elite, 5299; Super. 
$599. Network versions: 

5199, 5399, 5599. and 5999, 
respectively. 

Contact: Hi-Tech Advisers. 
Р.О. Box 7324. Winter Haven. 
FL 33883, (800) 882-4310 or 
(813) 294-1885 

Inquiry 1011. 


SAS Jumps 
into AppleTalk 


| MP. the program for the 
Macintosh that combines 
Statistics with graphics. 15 
now available for AppleTalk 
networks. SAS Institute 
reports. 

JMP Serve lets a network 
administrator poll the number 
of concurrent JMP users 
within а network zone. When 
the number of users exceeds 
the licensed number, you can 
determine inactive users who 
should be bumped off the 
system. 

The program requires a 
Mac Plus with 2 MB. 

Price: Five users, 52500; 10 
users, 54500: 15 users, $6750; 
20 users or more, $400 per 
user. 

Contact: SAS Institute, Inc., 
SAS Circle, P.O. Box 8000, 
Cary, МС 27512, (819) 
677-8000. 

Inquiry 1007, 


IF YOU WANTA 
BETTER IMAGE... 


THE LEADING COMPETITORS’ DITHERED IMAGE NISCAN/GS True Gray-Scale Image 


GET A BETTER 
SCANNER! 


We set our competitors’ scanner to 400 DPI resolution and NISCAN/GS to a minimal setting 
of 200 DPI to demonstrate the remarkable image quality offered by true gray-scale scanning. 
We would have compared NISCAN/GS to their gray-scale scanner... but they didn't have one. 
Call 1-800-245-SCAN for more information about NISCAN/GS or the dealer nearest you. 


Image output using НР LaserJet Series ІГ“ compatible at 300 DPI. Both images were reduced 90% in Ventura Publisher™. 
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= NISCAN/GS 


NISCA Incorporated, 1919 Old Denton Road, Suite 104, Carrollton, Texas 75006 


е ы NISCAN/GS SPECIFICATIONS: 8 Bit Gray-Scale, 256 Shades of Gray, 25 - 400 DP! Resolution 
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Call for Outstanding Pricing оп Tailored Computer Systems 


sss | ALWAYS AT a DISCOUNT 


XT, Bmhz Turbo, Gk, 640k Мот, 8 Slots, w/BIOS & СРИ ......... 62 
XT, mhz Turbo, OTK, Gk, 640k Max, 8 Slots, и/805 & CPU... 70 
XT, 10mhz Turbo, Ok, 640k Mox, 8 Siors, w/BIOS 8 OU ...... 74 


SEUNG VISI 12іс MOTHERBOARD 


OUR BEST 
12т 286, биб, to 4mb, 8 Slots, AMI BIOS, Baby Size ...... 


ИЕЫ КЕҮ BESET TUIS mn ШШШ 
Е 2 Йез Gk to Bmb NEAT CHIP. EEM Ж las TOM ШКОЛА ooo \ ith W Software ,............ 2224 
AT, 286-16, Boby Sz, Bws, ӨК то Вт}, NEAT CHIP, EEMS, Shod. , 269 ЗВАК Mutifunction Card, OK, Ser, Por, бопе, (ӨЛЕ... WEE АМЕ... н MM a е ener 
AT, 286-20, Boby 5: Bws, Bk to Bmb, NEAT CHIP. EEMS, Shad... 309 ЧЕ 3000 or m Uses 256K Chips ............ 99 1200 GVC, Extemol, with PC TR ОНЫ ................. 9 НСТ Key (E e a ME 
AT, 386-1652, Boby Sz, Bws, Øk to Втр, NEAT CHIP, EEMS, Shod 365 EVEREX RAM-10000 OK 10mb Max, Exp 2mb emen Ма... 149 — 1200 GVC, item Pocket Modem ......../ 0002. 10 20а А РРА e ОЦЦА 
АТ, 386-20/25, Boby Sz, Bws, to 16mb, 8 Slots, AMI BIOS 679/809 ЫП 130ns, TE 64K ORAM (4164 CR sS m. 1.85 2400 0EM, with PROCOMM Software US. Made, оті. 75 
AT, 386. 8625/33. 32k Cache, Boby 52, Bws, т 16mb, 8 Ss, K 12015, 1X 64K ORAM (4164) aaa 1.95 2400 OEM 200M, Internal with PROCOMM Software ............. 75 
Ui t КСЫ ОЕ ......eo 9-4 2.50 2400 GYC. Intemol with РС TALK IIt Software a 9 
B S ADEM 2. 400 $ Vade 55 
“THE FASTEST PC MOTHERBOARDS iN THE ME 10005, 4X 64K DRAM (4464 1:25 2400 EVEREX, етй with BITCOM Әнде... 210%) B4 KEY KEYBOARD, нбай... E. 
: M д рекке ur Pt UD ў 2400 E-TECH, Intemol, MNP Qo 5 ............ ‚.. 819 B4 KEY CHICONY, Тап / C) 45 
WORLD 258 150, 1 X 256K DRAM (41256) .....................775 3400 OEM ZOOM, кеті with PROLORM Softwa 105 tie 2... табе 
AT, 486-25, Full Sz, Bws, Bk to Тет 8 Slots, Opt 128k Ба Coche, or, 256K 120ns, 1 X 256K ORAM (41256) ....... ee A 3.00 £19 CUM LUAN, сет жүн ГЕОСОТИН не... 101 KEY Non Click Сороотею Гості 12 отоп Keys ............ 40 
AT. 486-25, Boby Sz. Bws, Gk 10 16mb on M Cord 4249 256K 100ns 1 X 256K DRAM (41258)... 3.50 2400 GYC, External, with PC TALK III Software... nost) 101 KEY KEYBOARD Tocrile / Click, 12 Funchon Keys ,.......... 43 
oby Sz, Bws, Bk 10 16mb on Memory 2180 К, EZ UU r 2400 СҰС Бет, with PC TALK IIi MNP Class 5 ,....... "—— R 10) QX-301 MINI KEYBOARD, Save D TV 4 
ns, CENE Ааа ын. 25 J QX-301 MINI KEYB ave Desk Spate ККЕ 4 
= E 10015, Xm, ШАЯ 41000) ор ДЕЙМ, | 19 p s (ete, Шы Softwoe ................ uH 22 7 
mà, UKAM CSE а... ЧЫ SUM CERN, EXEEIUI, MAT VADS Э................:.... 4... - 1 ) th 1 i 
ҮЕ" ҮГЕТЛИ ШІ ПИШ PRICES ARE УЕЛ АЛАА КА АДА АНЕ ТИНИНИН ИН (ҚАТША, ЛЧ Л ors 
LONGAE HC. 3601/72 1/1 2mb/ i dnb, Xi A ЖЕНЕ 3i 106-6 
ACCELERATOR CARDS 102 MEY CAF COR ve Opec Nouse, US (е 
e Tee 
= MONOCHROME GRAPHICS Cord, w/ Кейі Pon, PT. God 
COMPATIARD L 4 Drives, 360K m imb. ddmb...... 99 MONOCHROME GRAPHICS Cord, Porollel Роп, 12711-2 or 3 ...... ve.. on 286 PRORA D NORÍON S 133 СИНТ CASES 
COMPATICARD ЇЇ, Co£ust, ОБ Ail Types 5 QA HOM Ий Sem Sina EE 9 
COMPATICARD IV, 4 те, 4] ps s Cols Sg liene, КОИСО бөлке E SOT 386 X17 (СЫМ) HET TENTH CACHE МІН ҒЫ, з 
Boot From Any Ome, Easy 0510 sane U YA n Pu S 4 Lee ON SI дее 415 ХТ SLIDE, Standard PC/XT — ИИ 
LONGSHINE 6100: (ils Hod іне MEM, XT Ont. тала” 39^ 43 a ae [d ТҮЛІК 112 Аа AAR cee ШМ Ше, A Dr, И ò лө tenus pnm e 
WESTERN DIGITAL XT-GEN, Cris 2 Но? Drives, MEM, XT _......... 53 EVEREX ENHANCER 640x350 w/ Printer Қа о ооо о о. 119 SOTA 16i Memory Upgrode For 286i w/ÜK exp to ть total 275 AT Uke, Рр! ор Case (Some 05 оне)... ....... 44 
WESTERN DIGITAL 27X, Chis 2 Hord Drives, Ril, ХТ азе«ссос-с S Y PETT ETT BABY AT, 3 Exp Drive, 2 Іт (x, LED, hea Key, Turbo, ХТ sz. 75...50 
WESTERN DIGITAL 100394812, 20/790 2:1. MEM, AT |... 10 ШІН, anti woe BACK UP TAPES 15% Cog Забир анон Аб: 58 
WESTERN DIGITAL 1006-MM2, 2F0/2H0, 1-1, MEM, АТ......... 16 VEP ATI, 800x560 88, 256... ... NECARE. 179 COLORADO JUMBO +, Int, 40 - 120mb, d 1A ‚ 259 AT STD Desktop ТА /2тһ, REL 24 
WESTERN DIGITAL 1003-52, 2FD/2HD, 2:1, RIL, AÍ ........... 142 ISE VGA +, OFM, ҮШ 88! 756K — M 199 (COLORADO JUMBO - Ext, 40- 120m, 07... Н г. AT DELUXE 0 теа bow, Heovier Duty, Better ма... ..... 54 
WESTERN ИШИ 1008522, 2/70, 1, 167 ........... 129 ДЕК ыы. еее 185 COLORADO AB 10 Соте, ot rs PEE 89 25 n тылы 62 
LONGSHINE 6220, 2FC/28D, ТОУ... 75 fl НЇП)... 705 Cuneo 40 / 80 Tope Ж Л. А... rad Attroctive, w 10 P/5 3x5 1/1 1з, 
LONGSHINE 5427, 19/200 ПИКЕ .................. 96 АЛУЫ OEM, 102417 ШЕН и өй "TM EU ТЕ Сан 85 Boys - 1 103 1/2 Bd Di SHE ize Matherboords .... 109 
Юз, 2/20, 21,4 ооо 221 SOTA GNIS 16, ШМ, үші. 254/ i ep "s Ce cs a 28 tol isdoy (из 3 1/2 Н By —— л 
BREL с | MONTOS ЕГІ QUEDA VERTICAL CASE, 
| МЫН... / 041105: SUD т ы te қ 5 Des, Nan Digi | 
Д 017287 20/280, 1:1, RUL АТ.............. ii ae 131 All OEM MONITORS ARE MANUFACTURED BY SAMSUNG ТОЯ ge res (eo) 70 w/2h0w UL Approved Power ду 5... 739 
ASM 1100-5004, 420/290, 1:1, ШЕМ .......,........... 105 MONOCHROME SOFTWARE M. ,w/200w P STA 1x3 1/1 8 i атлы 
АЙ 1100-04, 40/280, 1:1, Ц... «109 уде WH OEM 1252, 7200350, Amb., Tit 8 Swivel issus MEET GIUET (ЁМҮк..,...................... VEEL pi "s ТИЧУ ТУЫ 
HIGH PERFORMANCE Sogou 14° MM ЖА 1457 77) is Amb, AN Ға j; us чыт 112 5005 3.3 Ао ii Dine, ns 
SPECIAL АЙП Controller, Increases Drive Соросту by 90% 14: tO 350, An жы u 5 054014 eda OEM Ver Slim-No Basic Матис... 68 Дн огозу 
Prestor PS}8O-16F, 20/780, 16 ВЯ ....................... 147 EVERVISION 720x350, Ат Па Sereen АЛДАН Sates 29 CREE 20 LA Ae А... 82 но Sae VER, И 3251/2813 1/2 bo. 
TENTIME (черет Caching F (ii Dk Cnn, ice 14° MA (ЕЙ АЙТАЙ 6404200 бос ЖИЛ ДЇ а molete Diogonitk ............... > 7131218 CY ied 
Time, Increases Мур, | cree B Ue Disk Mirronng Option, MFM, 1 TOUR Comoe н ОО ПИА дие ссн UU SOFTWARE To Ru | isst wih Aue 02022 18 PM 3 ШШ TA BUT bs 13 1/2 1M 
ЁШ & ESDI Models Акоїобіе ин CALL FOR PRICING 147 MM OER SN Y ЧУ 31 Dot, Tit & Swivel ......... 43 SPINRITE- Пе Bt учтаси fis XT Size otherboord Only ..........................:.. 
i W i i EUN o nga LS нн а Nüsse ім ei вн Dan. riu SPECIAL - PORTABLE 
IIT Standard Size for АЛТ Systems чы”. абы m % ши RTI 1024 1/68 ‘De SON фе Shop ...... 575 жау, won T ond loge "ord Drives 7 Шеш e 5а a eh: ы 
(MU Pcl mL шшш RO “VGA Co OLOR ой * MEADAOQA Mere ің, УА ү ШЫ E NUN ҮЧҮН + ie кыды ГЕ 
XT UbAppoved 0 ess 52 T 
220w AT. Stordord Physical Size for IBM AT — ” i АННЫ ІҢ 5 ы К. у СТОР E PC KWIK POWER er Ute Ultimate in fsk Caching, S/W 8 Utiles, Рпт GAS PLASMA, 640x480 va 150 УЗ Plasma e --: 1795 
220w AT, UL Аррон Мн ded 14* MM OEM 1468) 720x400, 31 Dot a. T eiie С, Жүн RAM Disk, Keyboord Accelerator, Screen Accelerator, Supports Lm 
2} Ow AT. Stondord НЕТТІ E 5.5, dae MEE DA BUD. ито BE 194 se e nenne Й 
120w M. For Floor Stend Vera (ве НС ee CAD MONITORS een те? О HYPERCARD и... < 97 YT Herd Drive Coble Set, 1 34 Pin & 1 20 Pin Coble .. NET: 
220w AT, UL Approved, for Foor Sind елей шы... 65 , MAX, Unleash the Power ond Potentiol of 3865.............. 43 Т Hord Drive Doisy Chain Coble, For 2 HD Connections . 455 
JY AT fof Урт: и ЖГ И ЖЕТЕЛІ rian 18 E 306 MAC PROFESSIONAU Toto Ven 21572271 ХТ Hord Drive Dota Cable, 20 Ра Doto Coble Only... WE 
SPECIAL 220w Floor Stand ee Vix with шіні UPS, $~30min, 16. ТЗВ Eus 12801024 55 D - 109 TURBO EMS for ФАЛЕС ^ „89 ут Floppy Drive Coble, For 2 Floppy Drive Connections . .......... 395 
EMI Filter, Rechorgeoble Battery, Ophond S/W _.............. 365 20° WISIS АТУҒА ТЕКТІ ү бир WORDPERFECT 5.0. Top Rated Word Роса... „eren 250 AT Coble Set, 3 Cobles, 1 far FOD, 2 For Bord Ore ............ 5.95 
FLOPPY DISK DRIVES І NEC 5 ia I MOUSE е TRACKBALL е SCANNERS PS һын (де £, gc eco КО n 
TAC 3608 5.1/4, ГҮЛ Block/Biege, (Best) ............ 68/70 T2 QMOUSE X-30M Stream Line 2 Burton белі... .............. 486 Parole! Printer Coble 10°, Molded ... ..... — MEM ЭШ 
TUE T imb 51/4, FOSSGER tbe қайы: tes "81/83 QMOUSE X-30M Stream Line 7 But Ser Deluxe w/ DR Hole ........ 31 Parole! Printer Coble, Centronic fo Cention, 6° . a 
TEAC 7201, 3 1/2 Coe v Бе RR 69 SERIAL Cord, 2 Рот, 2nd Port Opt, COM my — 13 dE аа um "жй ................... 25 eroi Modem Cable, 5 Mole to етае... 19% 
TEAC 1.44mb, \ АН wi ИД, y d уеб 83 SERIAL Cord, 2 Ports, 2nd or 0р, COM c M 18/2) 0005: X-305 Streom Line 3 But Ser Delite w/ QRHdo .... 33 Seno Modem Coble, 10°, Male to feme. Брови: 9 6.95 
FUJITSU 360K 5 i, M25S1A, Block/Biege .............. 63/65 SERIAL Cord, 4 Ports, 3rd & 4m Port Opt, b^ 158 (КУАТ)... 59/95 GENUS e000, DR. Holo 2 o 3 Buran Operon, 3501050 йв, AC POWER CORD, For Power Supply ю AC Que ТТТ 3.00 
FUJITSU 1.2mb, 5 1/5, М75521, NN лышы. 2nd SERIAL Port Opt-—Coble & Chip Set-—Pin Connector Contig, Needed "үзү TII 38 үс, Mey Tob nd №. Tow usd ie 3.00 
TOSHBA 720K 31 f ИУ w/t, Block/Biege Ox EE . Ry (EM nes WE our 10/15 658 ОТОНУН 25 Keyboord Extention C (oe, 6 is EP с 195/395 
TOSHIBA 1.4408, 3 1/2, М03565, ж yc 77 PARALLEL PRAE G Gn ul oi AP i 23 dt à) AC 9/15 (ШИК C9, f = Ж 5019000 Res, Ser/Bus .....75/85 —  — Monitor Expansion Coble 10" ul у; 3.95/6.95 
НІКІ MICRO 1.2mb, ҮЛ MMFD-S6OK, BIEGE, D dn: E. GAME CAR fachment of 2 yr Uie i FF 100, MICROSOFT отра ЖОИЕ А Serial Fort Adaptor, 9 Fin Fauna 197 5.00 
HARD DISK DRIVES CLOCK art ies ph Only, fits VIE lt (отаву. Ц, ум, " ips өзө 4 Gender Changer, Еето w femdle ... .......... POPMA 0 
ATO 61, 1 Ser, or, 1 Game, OK 14, UT VT .і............. "B LOTE: CUM, 515000, DA, 3 Ви. 5/W, Ser/Bus ..... 95 Gender Changer, Mole to Mole о... E 500 
біті, ЁШ. Min-Mitro—Mg. by Somsung, 3.25 HH w/5.25 kit, AT tS 5 БА | hr u Game ON 14 iP М wees. 29 ри Sg оке ы ыы When Not in se .............. 20 Үй (де, JM [ Fin 5 e w is т Ж ЕМЕ 10.0 
МН, Ты НТ eee е Бы. коса нк; S ....... e*t tbt bts! t9 n n9 sion n ЖЕРШЕ > NE ч. 
40/50тё, ШЕМА. MITSUBISHI MR535, 5.25 HH, less thon 28m VO RUS. Clock, Colendor, Porolis!, Seriol, бом (for XT) ....... 7797 Mouse Stoge, Poded Stage Ploced over d for Mouse Use........ I Surge Protector, 6 Outlet Power strip. UL App ................. 695 
Shockmeurted, Үбі Coil, Sudace Mounted Technology ........... 399 SBAR MULT 1/0, OK, To 34K, Cal, Ck, д, Por, Game (XT) ....... н EM stan ЖН ТАЛАТ (00 Power Centar wih Sue Protection Sis Under Йй... 18 
MULT 1/0, «/Ғорру iw ‘Clk, Ser, Por, Game (XT) .......... 33 А иш in y" Computer, Hold 4 M Size Botteries ............ 3 
10mb, MEM, 575,558, 65ms * D. On w/c ....2057259 UKO GZAŚH, Mano o COA Video, 1 зы, 1 ро, | gome Й... ШЕТІНЕ он 18 sa Манн 
нҮ РЛЫ БЫН Аы зы, oie ew arem иес н сч ИД». iyi й ot ici гу, yt m ; 
im. BLL 51.2380, 5.25 HK, бл. D On жу... 18287 1.44mb FOD, AT Face Hotes a Covers Empty Orie Boy ..................; 
(ить, RUL. 51-138# 3.75 NH w/5.25 kit, 40ms/Z8ms .... 288/299 ———— = 8972 amz, XT 139 AB Switch кд, 5 y Type of Connections MN M 
30mb MFA S198, 328 MM/S TS kk отете 294/312 В “AEE BOS, 802878 8mkz, 286-8, —— зр. ЖОЕ C SER AN nt i 
EA А 5:150, X Uns wih coma иш... M XT 80287-10 10 mhz, 28 ДИНИНИН 030 Ка бте Cening ==». MR e eem Henn б 
quio O | inter, Keyboard 4 а е ЗА 
40mb, рн; 51-151, 3. 75 HH w/5. У kit, 247% ЕТИК: 394 Ison PA fe nioni р. XT AT e Cose, үй K/B, 29 ПЕ! ү - = Ses aneovenennen КҮТҮҮ: ardet TET) ж Printer Stond Ureno, Қыш Printers МЕС РИФ é 
60mb, RLL, 51-27 7R-1, 5.25 HH, 28ms (65mb) ee: 388 ш AT 28 —_ 0007 80387-25 25т\ 386-25 Wet Wed ТЕЕ ган So WA тан e Wire Const ...... УО і. 
бт, АРА, 574097, $25 ML ms ...... 000002 ME T TES CODE NE, шабадан... ССТ T 
Full Size AT Cose, 220w P/S, 101 803875X-16 lémhz, 386516 .......................... 379 ne e Podad S Faced Der УБ for Neuse Use... 9.50 
Floppy / Hard Drive Controller, 1.2mb roy ee om : greed 499 CPU Adj. Stond, Set Desktop sys on Floor in Vert Posit .. ............ 9 


Quality Service to the Smart Mail Order Shopper for 4 Years 


XT? AT? & ІВМ? Are Registered Trademarks of International Business Machines. · Prices are subject to change without notice. 


€ = MI I $1 Rebate per $100 on all phone orders (ex., $5.00 rebate for $500 order) 
408-432-7380 7 


А Call or write for slupping details. 
согприсегз,!пс. 


S3.00 handling charge ts applted to 
| TECH SUPPORT 408-432-7557 all orders plus a minimum of S400 
2115 Old Oakland Road a FAX 408-432-8622 в freight. GEMS will ship UPS, FED . 


7 " cu LX. or any otter recognized [гетен 
Sun Jose, California 95131 Й ноч Since 1985 or an gnized freig 
: ы c-— member of the аны NCEVICE. 
Chamber of Commerce 
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Superior Performance With Mitsubishi 


Monitoring the Future 


The family of Diamond Scan color monitors by 
Mitsubishi is the most extensive and reliable in 
the industry. 


The Microprocessor based, auto scanning monitor 
system offers high resolution color graphics in a 
variety of ЇЗ” thru 37” models. 5487 Flexible Disk Drive 


Horizontal scan frequency, ranging 15.7 to 64 KHz, 
results in resolutions as high as 1280 х 1024 non- 
interlaced, producing the finest resolution and the 
most realistic presentation of your graphics. 


" я А А 5-47 Half-Height Rigid Disk Driv 
Just one more example of Mitsubishi’s fine tuning [Height Rigid Disk Drive 


of your business needs. 


Desktop WORM optical disk drive unit 


РАЗ42519-47 Color Monitor Measuring More Than Megabytes 


You can measure the breadth of Mitsubishi’s line 
of disk drives which offer ОЕМ and end users 
the broadest range of flexible, rigid and optical 
disk drives in the industry. 


Our optical technology produces storage through 
90 GB’s in juke-box, dual drive configuration. 


All Mitsubishi disk drives deliver performance 
levels among the highest in their class. 


ХС3715-37" Calor Monitor with optional base 


НІ,6915-207 Color Monstor 


XC3310-33" Color Monitor 
MITSUBISHI ELECTRONICS AMERICA, INC. 
COMPUTER PERIPHERALS DIVISION 


© 1988 Mitsubishi Electronics America, Inc. 
Mistubxsh ıs a registered trademark of Mitsubishi Electric Cop., Tokyo. 


For product information call: 


THE THORSON COMPANY * Southwest Engineering Representatives 


| Dallas Austin | Houston 
t . (214)233-5744 (512) 345-1985 (713) 558-8205 
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MAKE 
YOUR 
BEST 
MOVE! 


Get More Bang From >z 
Your Computer Buck 


Unconditional 


No Credit Card 
Surcharges 
We Pay % the Shipping 


CACHE II 80386.25 MHz With 99% Hit Rate. Where The System Gets its Power 


New! $1,899 


All of American Leader’s Systems 
have the latest quality micro com- 
ponents that let you enjoy an amazing 
level of power now, and the ability to 
expand in the future. Factory Burned in 
and ready to make your moves. 

Our committment to you is sim- 
ple. . .We realize the demands for your 
adapatability to today’s ever-changing 
technology so we provide sales, ser- 
vice and support on the latest in the 
computer industry. 

Before You Buy. .._» Us Out! 


е Intel 32 Bit 80386-25 MHz CPU 

• Socket & Support 80387-25 or Weltech 
3167 Math Co-processor 

* 6 Layer Board Dry Film PCB 

* Chips & Technologies Chipset 

e C & T 307 Cache Controller, 32 KB (8K 
x 8) Cache Memory 

* Up to 99% Hit Rate 

* 2 Meg of High Speed RAM Expandable 
to 16 MB on Board 

e 256 KB or 1 MB SIP RAM Modules 

* AMI BIOS 

е Capable of Adjusting Ramsized, CPU 
Speed, І/О Speed Shadow ROM & 
Shadow Video BIOS 

* Latest Case Design 

* 1.2 MB 5%” Teac Drive 

• 1.44 MB 3%” Teac Drive 

e 1:1 Interleaved Dual Hard/Floppy 
Controller 


* 1 Parallel & 2 Serial Ports 

е Enhanced 101 Keyboard 

“ Fully Compatible & Tested w/ OS/2 1.03, 
XENIX 2.2 

е Novell 2.15 Certified 

е Widest Spreadsheet and Utility Programs 
Compatable 

• Tall Tower Case w/230 Watt PS. UL 
110/220 V 

* MS DOS 33 or MS DOS 401 

• 14" Flat Mono 


Compatability №) 
Performance 
Memory 
Expandability 
Built to Take it 
Value Priced 


RANAN 


Service and Precision Make The Difference 
== È Order Now Toll-Free 1-800-654-4221 
=m — American Leader Computer, Inc. 


13353 Olive Blvd. * Chesterfield, Missouri 63017 * Prices subject to change 
(314) 576-0900 • FAX (314) 576-5655 * Tech Support (314) 576-1228 


Terms: No surcharge on credit card. COD via certified check. Personal checks: shipment after clearance. 
We will pay half the freight. Prices subject to change without notice. Return Merchandise: All return items 


“We deliver on time.’ 


Y Your order can be shipped today! 

If your phone or fax order is received by 3:30 p.m., 
we won't go home until it's out the door and on its way 
to you. More than likely, your order will be in your 
hands the next day. 

y Guaranteed on-time delivery or you get a $50 credit. 

If your order doesn't arrive exactly as promised, we'll 
credit you $50 on your next order of $100 or more. 


require an RMA (Return Merchandise Authorization) number and must be shipped fully insured and charge 
prepaid. 1 Yr. Warranty covers items with manufacturing defects. 


Pro-Series 
PS1122 


V20 12Mhz 


Pro-Series 
PS1122E 


V20 12Mhz 


Pro-Series 
PS2122 


80286 12Mhz 


Pro-Series 
PS3164S 


80386SX 16Mhz 
1Mb RAM 1Mb RAM 1Mb RAM 1Mb RAM 1Mb RAM (EMS) 640K RAM 
40MB HD 40Mb HD 40Mb HD 20Mb HD 20Mb HD 20Mb HD 


51799.00 || $1939.00 || $1399.00 || $949.00 || 574900 || $699.00 


e 1.2Mb Порру drive 
(360K for Series 100) 
* HD/FH controller 
1:1 int. 3865, 286s) 
е Enhanced 101 Keyboard 
е Mono monitor & card 
e 1 year part & labor warranty 


Pro-Series 
PS3254 


80386 20Mhz 


Pro-Series 
PS3204 


80386 25Mhz 


Options and Peripherals 


Peripherals 

e Modem 

е Mice 

e Surge protectors 

е Memory & add in boards 
е Math Co-processor 

e Printer: Star, Panasonic 
e 720K and 1.44Mb floppy 


Video: 

e Monochrome monitor 

е CGA (Color Graphic) 

е EGA (Enhanced Graphic) 
e VGA (Video Graphics) | | 


Hard Drive: 
e From 20Mb to 320MB 
* MFM, RLL, SCSI, ESDI, IDE 


Comtek Solutions, Inc. 


1739 NW 16th Street, Oklahoma City, OK 73106 
Excellent service and competitive price since 1979 


Order: 800-767-0668 
Fax: 405-525-9154 


Info: 405-524-0668 
Tech: 405-524-0761 


Payment: Ali prices are cash discounted. VISA, Mastercard, Discover. Personal & Company checks take 10 working days before shipping. 
Money order, Certified & wired funds get immediate shipment. Net 10 day term with Visa or Mastercard guarantee. 

Shipping: э. Federal Express (customer is responsible for shipping). Please call for any custom quotations. Prices are subject to change 
without notice. 


Government/Corporate/Education P.O’s accepted Dealer, quantity, purchase inquiring invited 
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Want to See Something 
Remarkable 


МУКОИСА View a 


eer (oO see the most exciting breakthrough іп теіесоттип 5 that will be ag 
pris decade ? Want to review drawings with someone over the telephone in real РТ 
graphics so fast it's like closed circuit television ? Want to display, study and пА 
drawings on all your desktop computers without CAD systems, or work ТЕТІГІ 
CAD system different than your own 2 Want a great archiving and ріопц тТасетет 
system ? $295.00 (‘academic and evaluation packages also available) ү=======—| 


о №) Remarkable Shuttle ——- .——- 
ғ I i / H aya ja а v | и + 
P Want to get your stuff from one computer to another or to a printer with a simple RJ-11 
telephone cable at 10,000 characters per second... maybe over 100 feet away ? Software 
package includes two RJ-11 to DB25 serial adaptors, a 25 foot cable for linking desktops 
and a 7 foot cable for linking laptops. Additional cable lengths available anywhergg 
telephone accessories are sold. $859.98 


TN 2 ; Remarkable Fingerprint 


Right now can you guarantee with 100% reliability that none of your softw О 
files have been tampered with or been invaded by viruses ? How about | ААД 
vou archived six months ago оғ that accounting data you saved ИТТЕРГЕ 
Remarkable Fingerprint every day and sleep well every night. Nothir iii 
when it comes to reliability. $59.95 


7 (v RemarkableWine . 6! 


м 
Milde ало cue Sofrware provides autematic, тіре station үні 


[ IMPORTANT STUFF | 


ПОТА von qus hoWpp Hi nnatrendeg mode and мам Кәзіргі м if ireamksters їп 
(ттікіште modo атта see The ИШ tele anhuni Catus pin kuge ever i сеге 


\ \ ШІНШІ Wy al uid ІМ. / „ы / -= = 


ve ШЕ \ = 4 М В: ч | E Á = - 
лез Remarkable Timepiece 
: N Д Just hn Fh, want 1o See what (ipm WU unvudtere e d a mniterrzed тар of the world 2 
i Тр, need nr venda DUT C€Cullus and wel send someone nw remarkahle nmeptece with your 
"pe 529,95 


GWS Associates Currently avarlable, on Dos. 
Tz 


00 West Cour Saüsre d ды сы татары ыз “= Уз Unrx and others planned 
200 West Gouin Sauar T к элысе 
Šine dio loll Free 24Hrs. 1-800-842-2СЕ1 
aie cx "ү — ' Academic ‹ evaluation 
Huntsville Al 35801 Telecommunicanon licenses аге annual alt others five years package 52995 

бар CWS даста (ас Prices subject to change without notice : ы 
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REGIONAL 
WHAT'S NEW 


Organize Your 
Personal Finances 
with Cheque-It-Out 


Ы оорег International says 
that its Cheque-It-Out 
program lets you manage 
your money using functions 
like account reconciliation, 
reporting, budgeting, check 
writing, and credit card 
tracking. Although a double- 
entry accounting system, the 
program is designed for some- 
one with little or no account- 
ing experience, the company 
says. 

In addition to its financial 
capabilities, the program lets 
you generate bar, line. and 
pie charts. You can use the 
program to balance your 
checkbook; track assets and 
liabilities; sort trans- 
actions by date, input order, 
or check number; and set 
budgets. 

Cheque-It-Out runs on the 
IBM PC with 448K bytes 
of RAM. 

Price: 549,95. 

Contact: Hooper Interna- 
tional, P.O. Box 62219, Colo- 
rado Springs, CO 80962, 
(800) 245-7789 or (719) 
528-8989. 

Inquiry 1013. 


Writer's Helper Now 
Available for the Mac 


onduit has released а 

Macintosh version of 
Writer's Helper, the educa- 
tional program that helps you 
write a paper or document by 
providing prewriting, drafting, 
and revising tools. The pro- 
gram is also available in IBM 
РС and Apple II versions. 

In the prewriting stage. 
Writer's Helper provides sev- 
eral methods for choosing а 
topic. Using activities such as 
an idea wheel. а questionner, 
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КТЕІГТИІГТІ; 
Cheeckiog accownt Fi 


"arg “Г4УРар up Bccnsniw 


ГІП" ция 


Жа ФЕН шаға И ті" 


When you write a check, the Cheque-It-Out accounting screen 


looks like your checkbook. 


and brainstorming. you can get 
over the initial hurdle of 
finding a topic, Conduit says. 
The program also helps you 
explore a topic from different 
perspectives and, in the pro- 
cess, generate information that 
eventually appears in the 
paper. The outliner, structure 
guide, and compare/contrast 
tools help vou organize the 
topic. 

The program provides 
basic editing tools, but for 
search-and-replace and block 
move functions, you need to 
use a full-featured word pro- 
cessor, 

Once you've written the 
paper, you transfer the pro- 
gram back into Writer's 
Helper, which then analyzes 
the paper's grammar, style. 
and structure. 

On the Mac Plus, the pro- 
gram requires 1 MB and sup- 


ports Microsoft Word and 
Works. MacWrite, and Write 
Now. On the IBM PC. it re- 
quires 256K bytes of RAM and 
supports PC-Write, Word- 
Star, WordPerfect, and several 
other word processors. The 
Apple П version requires 128K 
bytes and supports WordPer- 
fect, AppleWorks, and others. 
Price: $120. 

Contact: Conduit, Univer- 
sity of Iowa, Oakdale Campus, 
Iowa City, LA 52242, (319) 
333-4100, 

Inquiry 1016. 


A Database 
for Nature Lovers 


atureLog is a program 

for bird watchers and 
other naturalists that pro- 
vides information on more than 


Put a Lawyer in Your PC 


| үү ith It's Legal, you сап 
create several types 
of legally binding docu- 
ments (е.р., a will or lease) 
without having to consult a 
lawyer, Parsons Technology 
says. Documents you create 
аге in accordance with your 
state's laws, including those 
| thatpertain to living wills, a 
| type of document that covers 
| the use of artificial life-sus- 
taining support. 
Other documents that you 


can create include a revoca- 
tion of а power of attorney, 
temporary guardianship 
certificates, and promissory | 
notes. It's Legal runs on the 
IBM PC with 384K bytes of 
КАМ. 

Ргісе: $49, 

Contact: Parsons Technol- 
ogy, Inc., 375 Collins Rd. 
NE, Cedar Rapids, IA 
52402, (800) 779-6000 or 
(319) 395-9626. 

Inquiry 1014. 


2100 species of birds, mam- 
mals, and amphibians. With 
the program, you cari store 
notes on animal sightings and 
search by name, date, loca- 
tion, habitat, and text. You can 
also generate checklists. such 
as ail species in a region you 
haven't seen and lists of ali 
species within a region. 

Species are classified by 
western and eastern birds in 
the U.S., eastern and western 
amphibians, and mammals. 
The classification system 
complies with Peterson 's Field 
Guide Series. 

NatureLog runs on the 
IBM PC with 256K bytes 
of RAM, 
Price; $49.95. 
Contact: NatureLog, 1880 
Ireland Ауе.. Akron, OH 
44301, (216) 773-7343. 
Inquiry 1015. 


A Software 
Simulator for Intel’s 
800196 Controller 


L ear Com's SIM 196 lets 
you simulate the functions 
of Intel's 80C 196 embedded 
controllers and lets you exam- 
ine the contents of the Con- 
tent Addressable Memory file. 
First-in/first-out registers, 

and the A/D conversion unit. 
the company says. 

With SIM196, you can 
simulate all high-speed input 
and output features. Other 
features include a built-in dis- 
assembler, breakpoints, and 
support for single-step and 
block-run modes. You can 
change values in data memory. 
code memory, [/O ports. 
timers, and special function 
registers. 

The program runs on the 
IBM PC with 150K bytes 
of RAM. 

Price: $400; with cross as- 
sembler, $450. 

Contact: Lear Com Co.. 
2440 Kipling St., Suite 206, 
Lakewood, CO 80215. (303) 
232-2226, 

Inquiry 1017. 


Waste Not, Want Not. 
Three great reasons , why not... 


12 MHz °286 АТ 


Features: 


* Full Size Desktop Case w/200w P/S 
(as displayed on center system) 
6/12 MHz Turbo AT Motherboard 

1 Мераһуте Zero-Wait State RAM 
On board Expandable to 4 Megabytes 
8 Expansion Slots (5 availahle) 
Built-in Setup Configuration in BIOS 
80287 Coprocessor Socket 

101-Кеу Enhanced AT Keyboard 
Serial, Parallel, and Game Ports 

12" Amber Monochrome Monitor 
Hercules Compatible Graphics 

1.2 MB Floppy Drive - 5-1/4” 

40 Megabyte 28ms Hard Drive 

1:1 Interleave Drive Controller 
Clock/Calendar w/ Battery Backup 
MS-DOS 4.01 w/ GW-Basic Installed 
Eight-In-One Software by Spinnaker 


*? 4 & & 9 P P OG T P B B? 9 PT? 5 с 


Only $1,175 


OUR GOAL 


Our goal is to satisfy the customer. Every 
computer system we sell is backed by a full 
year warranty on all parts and labor. We 


also offer a toll-free technical support line for 


your product questions. 


Beltron systems are guaranteed to be 100% 
IBM, Novell, Unix/Xenix, and O/S 2 


compatible. We also offer a wide selection of 


networking software, workstations, and 
servers to fit vour companies needs. 


IBM, Seiko, NEC, Novell, Unix, Xenix, O/S 2 and MS-DOS are 


registered trademarks of their respective companies. 


Circle 478 on Reader Service Card 
(DEALERS: 479) 


16 MHz 386 SX 


Features: 


е Full Size Desktop Case w/200w P/S 
(as displaved on above svstem) 

8/16 MHz 80386SX Motherboard 

1 Megabyte Zero-Wait State НАМ 

On board Expandable to 8 Megabytes 

8 Expansion Slots (5 available?) 

Built-in Setup Configuration in BIOS 

80387S4 Coprocessor Socket 

101-Key Enhanced AT Keyboard 

Serial, Parallel, and Game Ports 

12" Amber Monochrome Monitor 

Hercules Compatible Graphics 

1.2 MB Floppy Drive - 5-1/4" 

40 Megabyte 28ms Hard Drive 

1:1 Interleave Drive Controller 

Clock/Calendar w/ Battery Backup 

MS-DOS 4.01 w/ GW-Basic Installed 

Eight-In-One Software by Spinnaker 


eo @ 9 o E SE EE EE SE E = а €" =т= «= 


Ошу $1,570 


EASY PAYMENT METHODS 


We offer individual financing programs and 
custom corporate leasing. Please ask yaur 
salesperson for details. We also accept 


Discover, Mastercard, VISA, Amex, and UPS 


COD's. 
For Ordering Call 


1 (800) 622-5255 


Beltron Computer Systems, Inc. 


ELERON 


CORPORATION 


COMPUTER 


-For CGA - $157 
- For EGA - $334 
: For VGA - $479 
“Seiko 1440 w/ 512K 


25 MHz *386 DX 


Features: 


* Full Size Desktop Case w/200w P/S 
(аз displayed on center system) 
20/25 MHz 80386DX Motherboard 

1 Megabyte Zero-Wait State RAM 
On board Expandable to 8 Megabytes 
& Expansion Slots (5 available) 
Built-in Setup Configuration in BIOS 
80387DX Coprocessor Socket 
101-Key Enhanced AT Keyboard 
Serial, Parallel, and Game Ports 

12“ Amber Monochrome Monitor 
Hercules Compatible Graphics 

1.2 MB Floppy Drive - 5-1/4" 

40 Mepabyte 28ms Hard Drive 

1:1 Interleave Drive Controller 
Clock/Calendar w/ Battery Backup 
MS-DOS 4.01 w/ GW-Basic Installed 
Eight-In-One Software by Spinnaker 
For a 20 MHz System - Deduct $180 
For 25 MHz w/ 64K Cache - Add $287 
For 33 MHz w/64K Cache - Add $820 
For '486 System Pricing - Please Call! 


Only $1,945 


е.тететтетстс е i E o E O o а в а ве 


ADD THESE OPTIONS 
to any of the three systems above 


Monitors with cards: Larger Hard Drives: 
‘For 65 MB - $65 

- For 85 MB - $155 

: For 111 MB - $440 
: For 142 MB - $760 


Video card - $733 : For 177 MB - $912 


: NEC 3D w/ 512K : For 320 MB - $2,029 
Video card - $804 
-For Baby Tower Case- Add $25 


-For Full Size Tower Case - Add $90 


CALL FOR MORE INFORMATION 
On our other add-on products! 
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The World's Lowest Price 
. Ato D Size Flatbed Multipen Plotter. 


Ш Now available with a new multipen option Ш Satisfaction guaranteed or your money back 
that permits you to use any combination of If not completely satisfied, return it within 
Н-Р pens—up to 8! 10 days of purchase for full refund. 

Ш Plots any size from A to D+ B FREE Information kit 

Maximum pen travel is 25"x 34". Pre- Phone or write today for sample plot, 
printed media is easily registered to this brochure and name of nearest dealer. 
plotter. 


Ш Simplified flatbed construction for durability 800-323-3283 


and performance. | | 
Mura] 15 a trademark of United lnnovations 


Contains a precision molded zero backlash United Innovations 


drive chain embodying two steel aircraft 


cables. Uses no moving electrical com- 171 Interstate Drive 


West Springfield, MA 01089 


ponents in the pen carriage. Assures virtual- FAX: 413/785-1993 
ly perfect repeatability every time. 
Ш HPGL compatible и эө 


Works with all software that drive H-P 
plotters including AutoCAD, Versa- 
CAD, and DesignCAD. Runs on all 
systems from IBM РС (апа com- 
patibles) to Apple and more. 


Ш Prints on any media 

Plots on any size media to М” 
thick, including bond, vellum, 
mylar, posterboard. © 52 195 
Ш Fits anywhere | hen! ү 

Designed for desktop or 
space-saving wall mount use. 


Prices start at | 


A-E size 


P. ү: | 
27. 


Come See Us At COMDEX/Spring 90 Booth 7 
Play The Plotter Game And Win Prizes! 
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| Lock ` Г, 
дету AL SIZE! If you are worried about using the popular new is elevated. 
E MICROTYPE SPACESAVER KEYBOARD, test IBM XT, AT, PS/2 compatibility. Made in USA with 
GO AHE AD TRY ТТ! yourself on this full size photo and see that you сап 1-year warranty. ОЕМ 5 and volume purchasers call 
9 E still touch type as easily as ever. This is because we — for special terms. 
—— ——— kept left-right spacing standard. Notice how easy — $12450 + 600 s/h. Satisfaction guaranteed or full 
(DEALERS: 509) the function and editing clusters are reached. Then refund if returned іп 15 days. 
| hold this page next to your own keyboard to see 800722. РЕЧ 
See us at Spring COMDEX how much space is saved. Keys are full travel with i lic ы i Ria al 


Booth B0334 a light tactilly responsive touch and the "enter" key MEI * 461 Carlisle Drive е Herndon, УА е 22070 


12 MHz / 6 MHz 80286.12 и 
Microprocessor, 80287-8 LA- 50 | 
Coprocessor Socket 


640 x 400 pixel graphics dis- 


play mean ector for external © 2 59 5 


“ Video Mode: MGC, CGA, MDA 

e. 1.44 MB 3.5" Floppy Disk Drive 

* 20 MB 28 ms Hard Drive “ 803865Х-16 CPU, 
Two Expansion Slots (one 16- STO eld cecal 

3 | Optional coprocessor 


bit bus and one B-bit bus) 
1 MB RAM standard on board 


1 MB/ & MB RAM 
Backlit supertwist 


{optional 2 MESME) extend- : 
Operated! able to 16MB, 64 KB ROM with PD АИА pid 
setup utility graphics сізршу 


Video moda: VGA, 
EGA, Double Scan 
CGA, External MGA, 
CGA, VGA, EGA « Ni-Cd rechargeable battery 
1.44 MB 3.5" Floppy a 14B lbs. 


20 MB Pan # 28-030 


$1999 


82-Kay low profila keyboard 
with 12 function keys 

Internal sealed Ni-Cd battery 

* External AC power 

12.8" (W) x 3.1" (H) x 15.0" (D), 


40 MB Part # 28-031 14 Ibs. Xo un ЕИН 
"159 мды | eee 

LP-286B Pa” Ж Ё LP-386SX 

65 FORAM Щ 2555 

РС /-- Mu | 
2795 жы _ 

‚ шы an 
The FORA LP-286C and LP-286B Lap- TL E 
LP-286B to А offer superior зей аға ШАН LP-386SX 


more affordable price than either the «intel 3865Х-16 CPU • VGA Display 
Toshiba T3200 or COMPAQ SLT/2868, « 16-bit expansion slot • Concurrent external monitor operation 
Toshiba is а 


| FORA | TOSHIBA 
іғ:3868х 
мик | мө | Таман 


$4999 LIST PRICE trademark of 
зве | 92 | жө | „меш 


America, inc. 


16MHz | SPEED | | 16MH: | Compaqisa 
1MB ON-BOARD RAM | 1 MB registered 
— - ————— trademark of 
4MB | — MAXCRAM | 13M8 — | Compag 
Gas Pasa Comput, 
VGA, 640 x 480 NGA x58 | ле Fora iog 
Ec ы the Fora logo 
40MB,28ms | НОО | 40MB,25ms and FORA 

2 "ТІ a I i 77) character are 
85 Key | KEYBOARD | 91 Key азман di 
2 354bs. FORA, Ine. 
148x 135x 37 148x39x156 


a LP-286C 


ЕЕЕ са 
CAEEE ERE — |с [очо 
80286 | мов | сы | ас | бв | 
16 MHz 12MHz | ӨМ | 
iMB | 640KB |ОМВОАОЯМ| м | 1MB _ 
8MB | 36MB MAX ВАМ 
LCD/32GRAY_| LCD/16GRAY | — DISPLAY 
VGA 640 x 480 
Eu [ new ваат 
86 KEY (DETACH) 54 + 10 FUNCTION | 
14185 WEIGHT 15.4185 


137385'x43 | 135'x85'x 4.1" DIMENSIONS 1468'x39'x156 | 148'x37 x 134" 


TEXAS INSTRUMENTS 


MEMORY 
Lig ht From Apricorn... From Apricorn... 
COMPAQ ....LTE285 1MB ............... TOSHIBA .... T5200 ......8 MB ..............$20% 
&, (ТЕ?882М8 a. T8500 2MB 399 
к SLT/288 1MB ................ SupersPort 286 1MB ..............349 
Bright TOSHIBA =] 2MB ............ 


P : 1 MBA МВ.................$340/$089 
..4MB.......999 TEXAS INSTRUMENTS. .. 
3MB. Model t2 — 1MBLIM iis 0549 
' | MB ........ Model 25 & 45 1 MB EMS Extended ......... 749 
X» LIESS, re 75100........2М8............299 Моде! 25 8 45 2МВ..............................8@#9 
» Weighs 6.7 Ibs.- inc. battery & 20МВ HDD — » Black-on-white VGA display-aetied graonics 
« 12 MHz 80C286,1 МӘ / 4 MB RAM 12 MHz 80C286, 640K / 3.64 MB RAM 


a Superwist backlit LCD display « 20 MB or 40 MB internal hard disk AUTHORIZED SERVICE CENTER: AST, Chaplet, Epson, Hyundai, Toshiba 


a Full-size AT-siyle keyboard Internal 3.5" diskette drive 


+ MS-DOS 3.3 and Lap-Link in ROM internal battery 


» Optional removable 3.5" high-density Full-size AT-style keyboard / The tf 1 Source! 
diskette and internal modem Model25.. 52499 / ЖА 4 
Nc ез — 
Model 12... $2499 Model 45... S2599 / wm THE 
RC ле] = CORPORATE 
с j Ss OU AoE 
Sales Offices: _— = - 
// - - | FAX: 612-894-617 
Washington D.C. area... 703/444-0973 Dallas area... 214/788-4771 2, 61 2 894 0595 шына В () FFIN 
Denver area ....................... .303/752-1382 Chicago area .708/823-9292 / / 2500 W. COUNTY RD- 42 • #5 » BURNSVILLE, МН.5533/ | = 
_ | HJ M 1 TE D 
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Introducing Dauphin Tech’s 
New LapPRO-386SX... 

A Power Performer That’s 
Priced Just Right! 


Only $3,695 
(Special introductory offer) 


TREE 
| is TON 
| | „> ек. 
| ы 
| pits- спе 
| as DEN des s 
| wg t? usto "yds О 
= «eap 7 enc ous? 
- E ou р na ose" 
ee Jc. \аүХО sc су at 
i= Т \озу су. goo” е \ар\О? Func паї 
| б кес \ар? ag Wy зе! ече y 4 
\ ace О Havel аё Ме? nd 0865 wr pase 
ion AE city ant Ang а -3 ел E 
ЕЗ ТАСЫ TT lt orem 
| n атс" emo wes У. e Dav abie aca fe? GN 
мо w (о? ет me үч а се = спра! аа! n 
ат?” ow NY ced." o со tan sca 
: nse more n ceno oS advan = price | nese jou be 
wi e 1 ol es ce T Wty- na ; y nar port ct 
| dota” сай ас тара and озб ge 2 Sum scree" vog VOS ael vo 
| о ге де E үс ( Anal? ad 
| wow? sol ue x дес pre cer? ports 5 
ШШ охоче mre age СР s уйе aE >it хр, Sue RO „2719“: 
ларо?" oy 3220 gait Sta Capa" e Vo orna РО лото: \ 4 
| 203865 тето Ч цег үң ing “Ме wer О? „еура 
е О Wiz. mul СЕ y era pow ack Те кеу 
ы \6!® Мапе Sre CONDA dard к EN: patte а NUM Option ery) 5 
e MU ie SOMONE gust Ecz, UN yes реса Мое wio VA A gnaw? 
Engineered and "y ort oF 5 DOS: О ie tO 2 = схе ү. 15 VO nV and 
| е [ 
Manufactured > Systems and mo затда ме : We DOS pm 
п Y , * Y 
in the USA pie T les KP ras Mt ore 
y 1% © 5 
ob ару” prive 
. 00% coo? pe 


We specialize in custom designed laptops, 
any configuration. Exceptionally priced 
80286-based laptop also available. 


For more information on Dauphin 5 line of laptops including the 
LapPRO-3S6SX, LapPRO-286, and future models, please contact: 


Panpin Баа г Inc. 
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1125 Е. St. Charles Rd. Lombard, IL. 60148 Seid 627-4004 
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MetraByte's 28-bit 
Counter Board 
for PCs 


М etraByte's 28-bit con- 
fE tinuous period counter 
board for data acquisition 
and control, CTM-PER, lets 
you measure every period of 
a TTL signal for frequencies 
ranging from DC to 80 KHz, 
the company reports. The 
board includes software for 
programmed gate control sup- 
porting positive, negative, or 
no polarity, while the signal 
can measure from positive, 
negative, or both edges. 
Maximum voltage isolation 
for CTM-PER 15 500 У. Tota! 
data accumulation is limited 
only by system memory, the 
company says. 
Price: 5349. 
Contact: MetraByte Corp., 
440 Myles Standish Blvd.. 
Taunton, MA 02780, (508) 
880-3000. 
Inquiry 999. 


Take a PC Census 
Without 
a Screwdriver 


A new version of PC Cen- 
sus, the utility that scans 
an IBM PC's hard disk drive 
and recognizes installed com- 
ponents without requiring 

you to open the PC's hoad, in- 
cludes a software-recognition 
module that collects data on 
about 60 software applica- 
tions, including individual 
versions. 

With the hardware and 
software modules, you can de- 
termine what's inside each 
PC at your site without having 
to pull components out of the 
machine. The PC Census ad- 
ministrauve module, for stor- 
ing inventory in dBASE for- 
mat. features report writing 
and data export capabilities. 
Ta run the program, vou 
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REGIONAL 
WHAT'S NEW 


— aii 


Тао BNC connectors at the rear plate of the СТМ-РЕК receive 


-—5 


programmable gate and signal inputs. 


need ап IBM PC with 512K 
bytes of RAM. 

Price: $6 to 59 per machine. 
Contact: DTSS, Inc., Buck 
Rd.. Р.О, Вох 70, Hanover, 
NH 03755, (603) 643-6600. 
Inquiry 1000. 


CAD Accelerators 
for TIGA, EGA 


anacea has released two 
more programs for accel- 
erating the performance of 
AutoCAD redraws, pans, and 
zooms, including an acceler- 
ator for TIGA (Texas Instru- 
ments Graphics Architec- 
ture) 34010 and compatible 
graphics boards. DLD- 
TIGA, which accelerates per- 
formance by an average of 
200 to 1000 percent over that 
of a nondisplay list driver. 
supports boards at 16- or 256- 


color and gray-scale resolu- 
tion, the company says. DLD- 
EGA improves the 
performance of AutoCAD by 
two ta 10 times over that of 
the existing driver available 
from Autodesk. 

Both programs support 
color palette selection, a mem- 
ory meter, and display list 
storage in expanded or ex- 
tended memory. Pull-down 
menus, multiple viewports. 
and transparent command 
use are also supported. Both 
programs work with Auto- 
CAD release 10, AutoSketch. 
AutoShade, AutoShade 386, 
and AutoCAD 386. 

Price: DLD-TIGA. $149: 
DLD-EGA, $69, 

Contact: Panacea, Inc., 
Londonderry 5g.. 50 Nashua 
Rd., Suite 305, London- 
derry, NH 03053, (603) 
437-5022. 

Inquiry 1003. 


Print Graphics Faster on HP Printers 


f you're tired of twiddling 

your thumbs while wait- 
ing for a Hewlett-Packard 
LaserJet to print a document 
with graphical images, Digi- 
tal Products says that Jet- 
Propulsion is the program 
for you. 

The company claims its 
TSR utility reduces by up to 
500 percent the time it takes 
to print a document when 


printing through the serial 
port. Through the parallel 
port, the company claims a 
200 percent reduction in 
printing time, depending on 
the document's content (the 
program doesn’t affect the 
speed at which text prints), 
The program works with 
direct printer hookup, over 
LANs, and through printer- 
sharing devices. JetPropul- 


Western Civilization 
Moves to the 
DOS World 


C ultural Resources, pub- 
lisher of Culture 1.0: The 
Hypermedia Guide to West- 
ern Civilization, has released 
an MS-DOS version of the 
program. 

Like the Mac version, the 
program provides an overview 
of more than 3700 vears of 
Western culture, with 90 es- 
says and 200 graphics. 

Culture 1.0 runs on the 
ІВМ PC with а hard disk drive. 
Price: 5175. 

Contact: Cultural Re- 
sources, Inc., 30 Iroquois Rd., 
Cranford. NJ 07016. (201) 
709-1574. 

Inquiry 1002. 


Computer 
Glossaries for 
the IBM РС, Мас 


he fifth edition of the 

Computer Glossary, 
which explains over 4000 
computer terms, 15 available 
for the IBM РС or a Macin- 
tosh running НурегСага, 
Computer Language reports. 
Price: $59.95. 
Contact: The Computer 
Language Co.. 5521 State 
Park Rd.. Point Pleasant, PA 
18950, (215) 297-5999. 
Inguiry 1001. 


sion supports the HP Laser- 
Jet IIP, the DeskJet Plus, the 
LaserJet III, and other 
printers compatible with 
Printer Command Language 
5 and higher. 

Price: $95 per РС. 
Contact: Digital Products, 
Inc.. 108 Water St., Water- 
town, MA 02172, (800) 243- 
2333 or (617) 924-1680. 
Inquiry 1005. 


DOS Indigestion? 


Do you suffer from DOS indigestion? . . . and find 
the idea of learning DOS code hard to stomach? 


Ihe PC Manager 


With a menu that will make your mouth water! ! 


for a more palatable solution 
A SELECTION FROM OUR MENU. .... 


The Menu Driver 
Retail Comdex Special 
until June 30th 
Release 2, Single Workstation $95.00 $39.95 
Release 3, Single Workstation $105.00 $69.95 
including network log in 
3Q 1990 Network Server 
Call or write for information. 
L3: 24. 3 EY other acme 
Up to 200 applications with sub-menus up to 5 deep. Applications 
can be executable programs, DOS batch files and DOS commands. 
Easy to use, application loader for setting up the menu driver. 
The File Manager Pop-up Utilities 


Se EET 
HORS D'OEUVRES 


@ Address Book 
- Private and 
- Company 
- 10,000 Entries 
- Import/Export facility 
- Label Design and 
Print facility 
- Powerful Search criteria 18 
© Diary 
- 10,000 Entries per user 
- Multi-User facilities 
Ф ASCII Editor 
Ф Low Memory Overhead 
@ HELP Screens 
@ Hot Line Support 
@ Full Documentation 


Jur асса. SIN LINE. 3t 
LUC ні | LIKEIXT. SiN Қа: Са 
TELIG.RLP 


Personal notepad and reminder, caiculator, calendar, date & time 
functions, auto task function, alarm, system info and phone book 
which can be linked up to either or both address books. 


Powerful, easy to use, file and directory disk manager with tree-like 
representation of directories and statistical information of files. 


The PC Manager - you'll wonder 
how you managed without it! 


BON APPETIT! 


PROJECT MARKETING INC. 

475 Northwest 7th Street 

Boca Raton, FL 33432 

(407) 338-0886 Fax (407) 395-8929 
| Attention: Marion Robertson 
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AD# 8019 


RESOURCE CONCEPTS COMPUTER OUTLET 


COMPLETE SYSTEM 


MONITORS a 


12” AMBER MONO 


NEW 80 DAY WNTY. $59.95 
12” GREEN MONOCHROME 
NEW 80 DAY WNTY. $54.95 


12" VGA MONO PAPER WHITE PHOSPHORUS 
NEW 90 DAY WNTY. $59.95 DEMO 30 DAY WNTY. $49.95 


14" VGA COLOR MONITOR .41 DOT 


DEMO UNITS LIKE NEW/90 DAY WNTY. $215.00 
14" VGA COLOR MONITOR .31 DOT 

DEMO UNITS LIKE NEW/90 DAY WNTY. $225.00 
MITSUBISHI 14" EGA COLOR MONITOR 

DEMO UNITS LIKE NEW/90 DAY WNTY. $210.00 


GRAPHIC BOARDS 


EGA | - HERC. COMP, AUTO. SWITCH, ХТ/АТ 79.00 
EGA MRII - 640X480, 16 COLORS, 132 COL, HERC. COMP 91.00 
VGA 640 - 640X480 W/256K 8 БІТ 103.00 
AVGA - AUTOSWITCHING VGA 800X600 W/256K 8 BIT 115.00 
VGA 800/16 - 800x600 W/256K 16 BIT 128.00 
EVGA - 16/256K - 800X600 W/256K 16 COLOR UPGRADE TO 

512K & 1024x768 176.00 
EVGA - 16/512K - 1024Х768 W/512K 16 COLOR 212.00 
ML-VSI - 800X600 W/256K-EXP TO 512K & 1024x768, 16 BIT 215.00 


ML-ADV - 640X480 FASTEST 8 BIT AVAILABLE XT/AT/PS2 130.00 


ADD ON CARDS | 


MONOCHROME TEXT ONLY CARD (MTO) 6.00 
МОР (РІІ-143С) 35.00 
CLOCK CARD (PIl-146) 22.00 
COLOR GRAPHIC PRINTER 35.00 
RS 232 CARD ХТ/АТ (PIl-108) 19.00 
NO SLOT CLOCK ON CHIP XT 20.00 
PRINTER CARD PAR ХТ/АТ (PII-109) 12.00 
I/O PAR, SER, GAME - XT/AT (PTI 209) 30.00 
I/O PAR, SER - XT/AT (PTI 210) 26.00 
FDC XT W/CABLE (РІІ-101) 19.00 
ХТ/АТ HI DEN FC 1.2/1.44 (РІ-151В) 34.00 
ХТ/АТ НІ DEN 4 DRIVES (РІІ-158) 47.00 
640K RAM CARD XT (PII-129) 22.00 
386 RAM CARD EXP TO 8M (PEI-301) 74.00 
MS DOS VER 3.3 56.00 
MS DOS VER 4.01 60.00 
ETHERNET CARD 167.00 
GAME CARD (РІІ-116) 12.00 
ELIMINATOR GAME CARD (GRAVIS) 31.33 
AT IDE CONT. WITH S/P/G (PTI-217) 69.95 
AT IDE HD/FD CONT (РТІ-215) 100.00 
JOY STICK PC/XT/AT ROC 13.33 
ANALOG JOYSTICK XT/AT (GRAVIS) 45.00 
ENBEDDED H/D CONT. AT (РТІ-216) 47.00 
2400 BAUD INTERNAL MODEM 73.95 
MICROSOFT BUSS MOUSE 39.00 


DTK BAREBONE SYSTEMS 


DTK-1000, 8088/10 MHZ, 0 WAIT STATES, ОК RAM, 150 WATT Р/5, АТ 


STYLE CASE, 1 YR. WARRANTY $180.00 
DTK-1230C, 80286/12 MHZ, 0 WAIT STATES, ОК RAM, 2 SER/1 PAR, 200 
WATT P/S, MINI AT CASE, 1 YR. WARRANTY $380.00 


DTK-1230D, 80286/12 MHZ, 0 WAIT STATES, OK RAM, 2 SER/1 PAR (full 


size), 200 WATT P/S, AT CASE, 1 YR. WARRANTY $395.00 


DTK-2000, 80386/20 MHZ, 0 WAIT STATES, ОК RAM, 2 SER/1 PAR, 200 
.00 


WATT P/S, TOWER CASE, 1 YR. WARRANTY $1060 


DTK-2030, 80386/20 MHZ, 0 WAIT STATES, OK RAM, 2 SER/1 PAR, 200 


WATT Р/5, MIN! 386 CASE, 1 YR. WARRANTY $1000.00 


DTK-386 SX/16 MHz INTEL 80386SX - 16 PROCESSOR, 200 W P/S, 
DESKTOP CASE 80387 - COPROCESSOR SKT, ØK ON BOARD EXP UP TO 
2 MB ON MOTHERBOARD 1 YEAR WARRANTY $540.00 


RAM UPGRADES (CALL) 
| COPROCESSORS (CALL) 


CALL OR WRITE FOR FREE CATALOG 


шала” a l2 


BEST BUY EVER ON 386 SYSTEM 


AMSTRAD '386/20 Mhz, 1 MBRAM ON-BOARD, BUILT-IN PARADISE VGA, 
MOUSE, 1.44 MB FLOPPY, 101 AT KEYBOARD, 1 SERIAL & PARALLEL 
PORT, 5 EMPTY EXPANSION SLOTS, DOS 4.0/ GW-BASIC INCL. 1 YEAR 
ON SITE WARRANTY (IN MOST CITIES) 


* ABOVE LISTED SYSTEM (MONITOR NOT INCLUDED) 999.00 
* WITH 4 MB RAM MEMORY (MONITOR NOT INCLUDED) 1299.00 
* WITH 40 MB HARD DISK AND 4 MB RAM MEMORY 

(MONITOR NOT INCLUDED) 1,690.00 


SORRY WE HAVE SUCH LOW PROFIT ON THIS SPECIAL THERE WILL BE A SURCHARGE ON CREDIT CARDS 
AMSTRAD VGA MONITORS 


12" VGA .28 DOT HI-RES COLOR MONITOR $309.00 


14" VGA .29 DOT HI-RES COLOR MONITOR $372.00 
1 YEAR WARRANTY NO SURCHARGE 


PORTABLE 
$419.00 


AMSTRAD 8086 PORTABLE COMPUTER, POP-UP LCD SCREEN, 720K 
31/2" FLOPPY DRIVE, FULL-SIZE AT STYLE KEYBOARD, SERIAL AND 
PARALLEL, 512K MEMORY, INCLUDES MS DOS V3.3. OPERATES ON C 
BATTERIES, 12 VOLT CAR LIGHTER OR AC POWER - ALL ADAPTERS 
INCLUDED. RECONDITIONED. 90 DAY WARRANTY. EXTRA 3 1/2" 
FLOPPY, $20.00 


SORRY WE HAVE SUCH LOW PROFIT ON THIS SPECIAL THERE WiLL BE A SURCHARGE ON CREDIT CARDS 


SPECIALS 


SERIAL MOUSE WITH DR HALO III 
ІВМ AT 512 MEMORY EXP BOARD 
HAS 512 K MEM. FOR 5170 AT 

MICROSOFT WINDOWS/386 

XT FLOPPY CONTROLLER OEM PK 
KEYTRONICS 101 KEYBD XT/AT 
KEYTRONICS 101 KEYBD PS/2 


200W POWER SUPPLY AT 
WD 1007A ESDI CONTROLLER, OEM PK 
MONITOR TILT & SWIVEL BASE 
HARD DRIVE MOUNTING KIT 3.5 TO 5.25 7.00 
MITSUBISHI 1.2 FLOPPY (WITH THIS AD EXP 3/17) 50.00 
SONY 1.44 FLOPPY W/5.25 MOUNTING BRACKET 75.00 
WANGTEK 60M INTERNAL TAPE BACKUP W/ 

CONTROLLER, SOFTWARE & TAPE 324.00 


MOTHER BOARDS К 


(CALL) 


Р.О. Accepted from Government, Universities and Fortune 500 Companies Only 


WE BUY EXCESS AND OVERSTOCK INVENTORIES!!! SEND LIST OR CALL!!! 


15208 Midway Road • 1 Block North of Beltline « Addison, TX 75244 • FAX (214) 386-5642 * Phone (214) 386-5515 • Toll Free (800) 962-7795 


TEXAS RESIDENTS ADD SALES TAX • PRICE MAY VARY FROM RETAIL STORE • PRICES SUBJECT TO CHANGE WITHOUT NOTICE • SOME ITEMS LIMITED TO STOCK ON HAND * TERMS. COD. CASH. MC/VISA OR PRE-PAID 
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Ие like to ihaw 

eur імен laptop Іш you 
ат ComdexSpnng "90. 
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MYODA computers are manufactured by PAO-KU Group, 
a highly respected, public-neid corporation The МҮООА 8 
product line includes a full selecuon of desktop and laptop 45 
computers. Муода s the one source supplier for costumer | 
looking for qualzy, service & price 


1т5200Сср $3799  |LT5200sx $3099 


“ INTEL B0386-25cpu “ INTEL 80386-5% * 
а О wail state * D wail state ЕРТ" gone Lind |е 


* Asenous busmess- 
man never eati 
home wmrhougt К..." 


Lrasoo $1999 


н INTEL BO286-12cpu 

з () wait state 

* 80287 coprocessor socket 

* IMB on board (expand 
able to 4MB) 

» Gas Plasma 640 x 480 

E ЕСА тоде, 4 Gray 

. Scale 


= 80387 coprocessor socket * B0387-SXcoprocessor socket 2 

"IMB on board(expandable a IMB on board[expandable 
to 8MB] to 8М8) 

a 32KB CACHE memory * Gas Plasma640/480 

* Gas Plasma640/480 " VGA mode, 16 gray scale 

• VGA mode, 16 gray scale * 40M HDD([28ms] 

» Other configrations are as a | 44MB Floppy Drive 
same as LT5200sx * 2 serial, | parallel port 


Lrs200Nv $2599 |. АРТ 


| «лы "2 fullsize expansion 51075 | 
" 40M HDD |28 ms) мї " INTEL 80286-16 cup/O wait state | » 90-260V auto switch power | 
= | 44MB FDD “5 | . 80287 coprocessor socket supply TT Е s\n 
* 2 serial, | parallel port * IMB on board (expandable to | zs 
и | EGA/CGA /MGA CRT BMB о Sif Е. | \ 
рот " Ohe configratons аге same as Сомепег (129-1109) for use in car 
Options for LT-3500 LT5200CD {по CACHE memory] Shr external banery / | ' 


Memory expansion boardi 2MB/4BMI 
Espensen chasse[4 external 
expansion skots] 


33 key keypad >” 
External FDD(360KB/ I, 2848] 

Coverter [| 2-11 Cv) for use in car MD386-25 
Shr external battery Super VGA 


$3499 


" INTEL 80386-25cpu 

« О wait state 

* 8038/7 coprocessor socket 

* AMI CACHE386-25 Markl 

а 64 KB cache memory 

= 4MB on board [expand 
able to 16MB) 

« | 1 interieave HFDC 

е 1.2 MB Floppy Drive 

*14 МЕ Floppy Drive 

* 120MB hard drive 

= 2serial, | parallel, 1 game 
port 

* (ébr 512K VGA card 

= 14° super VGA monitor 
[resolution 1024 x 768] 

* В expansion slots 

* 220W power supply 

“101 key enhanced 


MD286-12 
40MB VGA 


$1499 


* INTEL 80286-12cpu 
s 0 wail state 
= 80287 coprocessor port 

socket © 16 bit, 512K WGA card 
* IMB on board (ех panable " 8 expansion slots 

to 4MB on motherboard) * 14° МСА moniter 
© 1.1 interleave HFDC * 180W power supply 
» 1 2 MB Floppy Drive « Baby AT case 

" |ülenhanced keyboard 


* 40МВ hard drvel 285 
^ 2 Serial, | parallel, 1 game 


MD386sx-16 
65MB УСА 


$1799 


* INTEL 80386SX-16cpu 

а BO387SX coprocessor 
SOCKET 

* |MB on board [expand 
able то ВМЕ on mother 
board] 

” | i interleave HFDC 

"| 2 MB Floppy Drive 

" 65M6 Hard Огме(28М5] 

" 2 serial, ! parallel, | game 
port 


MD8088 
20MB Mono. 


$699 


« B088-1|1OMHZ] Micropro 


Ртюе & availability subject t 
change without посе 


005Е-11 


cessor * (bit, 5126 VGA card keyboard 

г 477/10 MHZ Clock Speed * 14" VGA monitor * MS DOS 4 01 

« 512KB installed, Expand * 8 expansion slots «large verica| =F 
able to 640KB on Board * 200W power supply Case 


* One 360 КЕ Floppy Drive 

= Four 1/2 Height Drive 
Bays 

" Turbo Switch & LED 

s Reset Switch 


“101 enhanced keyboard 
a М5 DOS 4 01 


а Mini vertical case 


* 20MB Hard Drive[65MS| 
" Hard Drive Access LED 


Options can 
be changed 


according to 
"МОР Card customer's 
* 12" Monochrome Monitor requirments 


* 15007 Power Supply 


" 101 enhanced Keyboard ” Dealer Account Welcome. Please cai: 1-800-562-1071 


"Astreak of HiTech perfomance, 
for me praucaly minded Business " 


рао-Ки international co, ltd. 


1053 Shore Rd, Naperville iL 40543 Tei (708) 359-5199 Fax (708) 359-5058 
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Buy with 


In an effort to make your 
telephone purchasing a more 
successtul and pleasurable 
activity, [he Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
Inc. offers this advice, “A 
knowledgeable buyer will be a 
successtul buyer.” These are 
specific facts you should know 
about the prospective seller 
betore placing an order: 


Ask These Important 
Questions 


е How long has the company 
been in business? 


* Does the company offer 
technical assistance? 


+ Is there a service facility? 


• Are manufacturers warran- 
ties handled through the 
company? 


е Does the seller have formal 
return and refund policies? 


• Is there an additional charge 
for use of credit cards! 


е Are credit card charges held 
until time of shipment? 


е What are shipping costs for 
items ordered? 


© Direct Marketing Association, Inc, 1988 
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Reputable computer dealers 
will answer all these questions 
to your satisfaction. Don't 
settle for less when buying your 
computer hardware, software, 
peripherals and supplies. 


Purchasing Guidelines 


* State as completely апа ac- 
curately as you can what 
merchandise you want in- 
cluding brand name, model 
number, catalog number. 


e Establish that the item 1s in 
stock and confirm shipping 
date. 


е Confirm that the price is as 
advertised. 


* Obtain an order number 
and identification of the 
sales representative. 


е Makea record of vour 
order, noting exact price in- 
cluding shipping, date of 
order, promised shipping 
date and order number. 


If you ever have a problem, 
remember to deal first with the 
seller. If you cannot resolve the 
problem, write to МАП, 
ORDER ACTION LINE, со 
DMA, 6 E. 43rd St., New York, 
NY 10017. 
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This message is brought to you 
by: 


the MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing 
Association, Inc. 

6 E. 43rd 5t., 

New York, NY 10017 


MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing Association, Inc 


Large format plotters for designers 
who want performance, 
but cant afford expensive. 


Best Price Performance 
These days more companies 
are concerned about CAD 
budgets but don't want to sac- 
rifice qualitv or performance. 
That's why more design pro- 
fessionals are turning to 
Zericon for large format plot- 
ting solutions. At 21 diagonal 
inches per second and 
advanced speed up features 
like look ahead vector 4 
analysis, you'll fly through 
curves as well as straight lines. 
When you buy a Zericon plotter, you get 
the best throughput for your dollar in 
the industry today. 


$1695. - 52095. 
Factory Direct Pricing 


Starting at $1695. for our ValueLine D 
size, to $2995. for our | 
Designer Series А-Е 
model, we make a 
large format plotter 
that's just right for 
vour application. 


Japanese Warrior created оп the Zericon Z4000 A-E 


| 
FEATURES 3010 | 3620 |73000 | 74000 


экө | [ [| 
ШСИЕЛЕЛЕЛІЕІ 
Pt Tet 


LCD MEAL 


| CUSTOM CABLE 


No Risk 
Money Back 
Guarantee 


/ Call Us Today and we'll send you a 
full-size sample plot and tell you about 
our І year reliability warranty and our 
customer support program which includes 
complete product satisfaction or your money 
back within 10 days of purchase. We'd like to win 
you over as a Zericon customer. And we've got the 
products and service to do it. Give us a call. Zericon, 
Inc., 4049] Encyclopedia 
Circle, Fremont, 
СА 94538. 
In CA (415) 490-8380. 
FAX (415) 490-3906. 


ZERICON 
More plotte y Not more Money: Circle 526 on Reader Service Card 


Made in LSA 


Share dBASE 
Without a LAN 


ultiBase 3.0, the 

dBASE compiler and in- 
terpreter that lets up to 30 
users share the same dBASE 
application. supports up to 16 
NIB of extended memory and 
Clipper's АСНОІСЕ, 
VALID, arrays, and user- 
defined functions, Cykic 
Software says. 

With MultiBase, vou can 
attach-— without using a net- 
work operating system—up to 
30 terminals or IBM PCs 
through serial ports or multi- 
port cards to a PC and run 
dBASE. Clipper. Fox- 

Base +. and other dBASE- 
compatible programs as if 
each user has exclusive use of 
the application. 

Anv terminal that supports 
the PCTerm emulation can 
now run under MultiBase, 
the company reports. Cykic's 
terminal emulation program. 
Mimic, gives you multitasking 
Capabilities. You can execute 
a command in MultiBase, exit 
that screen, and go to another 
application. 

The program requires 
640K bytes of RAM and 1 MB 
on a hard disk drive for the 
first four users, and 1 MB for 
the next four users. 

Price: 5499; run-time ver- 
sion, $399. 

Contact: Cykic Software, 
3944 Third Ауе., San Diego, 
CA 92103, (619) 297-0182 or 
(619) 297-0181. 

Inquiry 1018. 


The End of the 
Business Expense 
Hassle 


Е xpense It! 1.1 is an шр- 
graded version of an ex- 
pense management system 
from the company On the Go 
Software, formerly Travel- 
Soft. Version 1.1 lets you print 
directly on company expense 
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REGIONAL 
WHAT'S NEW 


Ж 4 SOUTH ; 


Multifiase Configuration File: C:\COMFIG.HB 


n Це1р 

(arrowz? Hove thru fields 

HT Change field values 
Pain, Palp Scroll thru camels 


Set channel default: 

Edit chansel initial izatioa 
Exit screen, save changes 
Exit screen, forget changes 


кана Б L——X— ud 


Міріт Driver Haud Bits Codut Colmp Bit? 10айг [AQ Шы HIP 


Гаі 


The configuration screen for MultiBase. 


forms. This custom report fea- 
ture lets vou manage up to 14 


days of expense records and 
print up to four pages. You 
can alsa print two-sided ex- 


pense forms, and you can 
select landscape and com- 
pressed print on a page-by- 
page basis. 

Other features of the ех- 
pense program include a 
menu-driven database for re- 


ceipt entry. foreign currency 
conversion, a subtotal calcu- 


lator, a repeat function for re- 
peated expenses, and the 


ability to pop up windows to 


select payment categories or 
projects for billing purposes. 
The program runs on the 


Gray-Scale Support 
Added to Mac Scanning Program 


EST says that the new- 

est version of its Pub- 
lish Pac scanning software 
for the Mac supports gray- 
scale display апа, when used 
with the company’s text 
scanner processor board, 
can convert scanned text to 


| WordPerfect, MacWrite, 


and Word formats with bold- 
face and other attributes in- 
tact. The program can also 
open and display encapsu- 
lated PostScript files. 
Publish Pac can do basic 
editing on a captured file, 


IBM PC and compatibles with 
640K bytes of КАМ. 

Price: $129.99. 

Contact: On the Go Soft- 
ware. 330 Washington $t.. 
Suite 613, Marina Del Rey. 
СА 90292, (213) 578-9595. 
Inguiry 1020. 


Laser Capabilities 
for Dot-Matrix 
Printers 


= or those who want to em- 
ulate font and graphics ca- 
pabilities of laser printers, 
Metro Software developed 
LaserT win, a TSR translator 


such ав cropping, rotating in 
90-degree increments, and 
mirroring. Basic drawing 
tools are included, and you 
can choose from six line 
thicknesses. The size of а 
text file is limited only by 
system memory, the com- 
pany says. 

The program runs on the 
Mac Plus. 
Price: $395. 
Contact: DEST Согр.. 1015 
East Brokaw Rd., San Jose, 
CA 95131, (408) 436-2700. 
Inquiry 1021. 


| 
| 


program that intercepts output 
from your application and 
formats it for your dot-matrix 
or ink-jet printer. The com- 
pany says that the emulator 
gives an existing printer the 
ability to handle soft fonts and 
graphics. Version 2.08 of the 
program includes a smoother 
DOS interface and support 
for more printers. 

The program comes in ver- 
sions for the Canon LBP and 
DEC LNO3 series of printers 
that are incompatible with the 
Hewlett-Packard LaserJet II 
series. Ап all-in-one version 
works With most other 
printers. 

Metro's SuperFonts 25/1 
is a program that bundles ail 
25 of HP's A-Z font car- 
tridges into one program. 
Price: $179; DEC version, 
5295; SuperFonts 25/1, $179. 
Contact: Metro Software, 
lnc., 1870 West Prince Rd., 
Suite 70. Tucson. 42 85705, 
(800) 621-1137 or (602) 
292-0313. 

Inquiry 1022. 


A Keyboard for 
Unix Users 


he NCD 97-key Unix 

keyboard is 33 percent 
smaller than а P5/2 key- 
board, and frequently used 
Unix keys such as Escape. 
Delete. and Tilde are reposi- 
tioned for easier use, Net- 
work Computing Devices says. 

NCD sells the Unix key- 

board as a peripheral or as à 
special feature of its X Win- 
dow System network display 
Stations. 
Price: $150. 
Contact: Network Comput- 
ing Devices, Іпс.. 350 North 
Bernardo Ave.. Mountain 
View, CA 94043, (415) 
694-0650. 
Inguiry 1019. 


Crazy Nancy's Computer Emporium & 
Electronics Resale Shoppes 


214-392-1852 


3959 Beltline * Addison, TX * 75244 
Tech Support 214-392-1852 * FAX 214-385-9044 
|i OD S EEOAUOAMAOLLNALOMLLLLLLDALEULALLLLIGALMEMLI!u! SS ae 


DTK Quality Boards 


Motherboards 
TB-10 IOMHz XT board ...... 4-.- ^1 
1230C 12MHz 286 board with 
2 serial parallel-clk/cal,...... TENER KE 
1630 16Mhz 286 board ........... $289 


1630C 3865X 16MHz board ...... 5375 
2000 386-20MHz with I/O ......... 8673 


2030 Baby 386-20 w/mem сага ....5693 
2500 386-25MHz w/64K cache ....81049 
3300 386-25MHz w/64K cache ....51375 
Memory Cards 
301 386 2/8 mem сага............ 979 
303 386 2/8 meg mem mini-bd..... .899 
212 286 2 meg mem card .......... $89 
Disk Controller Cards 
147 XT Multi ГО w/FDC contr... ...539 
151 XT Hi-density 2 dr. contr. ...... 548 
158 XT Hi-density 4 dr. contr. ...... $58 
215 16Bit IDE controller ........... $38 


217 IDE HD/FD contr. w/ports .....$69 


213 AT dual HD/FD controlier...... $70 
Input/Output Cards 
108 Serial port w/2nd option ...... ,515 
109 Parallel printer port сага ....... $12 
146 Clock card w/software .........515 
116 2 game port саға.............. $12 
144 XT ПО card-clk w/ports ........ $35 
209 AT I/O ser-par game.......-... $29 
207 4 Port serial card............. . 589 


Video Cards 
143 Mono graphics w/printer port ...329 
153 Color graphics w/printer port ...$35 
218 VGA w/256K mem (1024x768! 28139 


Network Products 
001 Arcnet LAN саға..............%79 
003 Ethernet 8 bit LAN card .,..,.$145 
002 Arcnet 8 port active hub...... 5159 
004 Arcnet 4 port passive hub......$21 


DTK Bare Bone 
Systems 
FCC Class B Approved 
Data 1000-XT-10 system - case, power 
Sep, BOAR 5 cide. metn 5165 
Data 1060-XT-10, Р52 case, floppy 
contr., ser-parallel-game-clk/cal 
mono/color adapter ..... pts eg Md 5279 
Tech 1230С-АТ-12, mini case, parallel 
2 serial-clk/cal-101 kybrd ........$395 
Tech 1230D-same as above but with full 


size AT саѕе...,.. 
Tech 1630-АТ-16 mini case, 220w supply 


101 enhanced keyboard ........ . $489 
Peer 1630-3865X-16, mini AT case, 200% 
supply, 101 keyboard ........... $499 


Tech 2000-386-20, tower case, 2 serial, 
parallel, clk/cal, 101 Курга ......5950 

Tech 2030-386-20, mini case, 200w sup. 
101 enhanced keyboard ......... $975 


Tech 25000-386-25w/64K cache, tower 
case, 230w supply, 101 kybrd...51475 
Tech 3300-as above but 33MHz...$1675 


Hard Drive Reference 
& Specification Guide 


Over 300 hard drives & all their specs! 
All the information to format any drive. 


Stk« DREF —5 9.95 
IBM Error Codes 


Listing of IBM error codes & beep 
messages on a 360K diskette. 


Stké ERR — $4.50 
Mono Video Cards 


ІВМ compatible mono video cards 
made by Sperry, useable in any IBM 
clone system, no printer port. 


stk — $14.95 [3pcs/$27! 
Serial Cable Sale 


10’ Male to male...... ам 
25’ Male іктаге.,................. 589 
90° Male to шае................... 58 
Memory Exp. Boards 
XT 576K memory card ...... ade. ES 
ХТ/АТ 2Meg ems сага............. $29 
AT IAR БӨСЕЕІІ..-,-..-..---..-.-/%06 
АТ 5 meg ems card ............... 589 
AT 2 meg emë afd ..............., 592 
Р5/2 2 meg memory card ......... 548 


Super 286-10 Board 


286-10 MHz motherboard: 1 Meg max 
on bd. [w/o mem! Lim 4.0; 4-8 bit slots, 
uses all XT boards. 


$99.00 
AT/XT Keyboards 
Reyaronics 10% о. ва. aad esc à даь s | 554 
Chicony 101 compact. Cee ee ee 545 
Chicony 101 w/mouse ...... — ot 57 
Focus 101 calculator .............. 575 
MPI 101 enhanced ................ 539 
Mitsumi 101 AT/XT ............ ‚. 545 
Northgate clone 101 AT/XT ........ $59 


$25 Network 


Allows XT's/AT's/& portables to com- 
municate thru serial ports, allows 
sharing of data, hard drives, printers. 
floppy drives & other devices 
transparent to all software, cabling re- 
quired, author provides excellent 
customer support. 


$25.00 


JVC 10Meg Hard 
Drive 


Minature drives were removed from 
Toshiba laptops. Std. ST506 interface 
complete with wiring diagram. 


$39.95 
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Memory Chips 


ТНА BSc ades T жске ed 50.45 
Ls irn ks AN T $1.25 
CATS CS isto ME RESI 51.85 
4164-100 ...,.. ————' $2.15 
"NW TI. a a аи . 82.45 
HEEL BE. . o tuts асан aane а-а 53.00 
ЖАЛЫН ЖЕ 202222420663. саб 53.23 
ОАЫ Mc 53,55 
BISDEDD EM S. sU Ses D Y hl , $4,50 
MOE LOLS Т УГ ҮГҮТ ГГ ана 53.7 
Мен ТГ ‚54.25 
е ба Ан cones ы дайга ы ы йз atv . $3.00 
44256-80 4 Тея DA арф 50,75 
ПУ пе Mm .$9.75 
ИИ A $10.00 
SIMM “ SIPP 
256x9 100п5.. UTE ..828 
ISBA BUNE ;..........-.- — ч $32 
ПМЕ ШЫҚ» icone eorr oem $93 
ІМЕРЕН GODE pace ee es 89 
PS/2 1Meg SIMM ..... ное ox Те 567 
PIA ЖИЕН MMM .-..-..-----..-: 5129 
IBM 128K piggyback chips........ 53.25 
Eproms 
PREIS, .,.............. | 52.25 
ИНИ aruit emet d 52.23 
27256-29015 ......... ioe c c ARN 
SOSINSSBUMS ............ ТИИ. 54.73 
тг ee 2nra rrr A 56.50 
Networking 
Products 
Жүсйей тіғен;................... .559 
Ethernet саїйз................... 5145 
B oon achve gu 2.....:........% $149 
MW-Pessive BU. we rrr $2) 
Cables and connectors 
5 OU “CHIE pc ee cee eye es epee lu. 


Genuine IBM Parts 


РО Шеше рдагф............-..-.‹ 549 
AI motherboard .................. 578 
ЕК АЛИ a cS i ыы. 545 
ЖАСТЫҚ. cbt: cono nro mo vile ed $49 
PORCHES... We, eem ҮС ТОО. $69 
PC 63.5 watt power supplv......... 535 
XT 130 watt power supply ......... $49 
АТ hard/floppy controller ..........549 
AT motherboard w/512K .......... $159 
Monchrome card ................. 525 
Cun. C cm 
Fioppy COMMER ................. $15 
Log oo LTEM 811 
АТ backfill сага ЛЕТ i.e r 
Petr tam a Ый, cas ur m 511 
128K piggy back RAM chips......... $3 
IBM 360K floppy drive ............ $29 
XT hard drive controller........... $20 
AT 10 meg hand пп/ув............. 589 
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My Dear Watson, 


Is getting typesetter quality from your laser printer still a mystery? 
The Solution to Resolution . . . is Elementary! 


Getting the “true” facts is most important, no “turbo gibberish,” just true quality 
600 x 600 DPI resolution from your laser printer. At the heart of the solution lies the 
LaserPort PS 600 and the critically acclaimed PostScript® es - 
QMS® UltraScript™ pc Plus (with 47 typefaces). 
The facts for the case on LaserPort™ PS 600™ are as follow: 
е True 600 x 600 DPI typesetting resolution, no anti-aliasing 
e "Camera Ready" printing for all objects (Text, Images or Graphics). 
е Fast document transfer to the printer via video connection 
е PostScript® compatible interpreter with total addressability 
* Print direct from PageMaker®, WordPerfect®, Ventura™, 
Microsoft Windows® and others 
* Transforms Canon®, Brother®, and HP® printers including the 
new HP Laserjet III", Canon Mark IIT", and LBP-4™ 
* Retains normal printer operations for complete compatibility | 
* Affordable for everyone's p Hm а к 


Тһе Solution to Reso ol s Lase траг“ ps в, т: #Ё РУУ, 


Call us Toda (1 oll Е меен 1-72 07-3130 M - (^ 
TM DC T5 - nn anai Ww Tp. AT: „А. l зы ч imo 
t E F р‹ ) 600" 3 d Tek, Inc, 103 |. V. Pawnee, ҮҮІСПІЗ, к 5/7 = r 
‘Poss прве ъа trademark of Adobe Syn inie ала Шілібетрі 


% Fast service 


Exc llent ric with: * 30 Day money back guarantee (less shipping) 
VH p e * Free shipping for Visa & М.С. orders. 


80386-33 MHz 80386-25 MHz 80386-25 MHz 
64 KB cache RAM 64 KB cache НАМ 4 MB RAM memory 
4 MB НАМ memory 4 MB RAM memory 384K shadow HAM 
1.2 + 1.44 floppy 12 + 144 floppy 1.2 + 1.44 floppy 
153 MB 18ms ESDI NEC 65 Meg 28ms RLL Mitsubishi 65 Meg 28ms RLL Mitsubishi 
1:1 Interleaave+ 32K Cache 11 Interleave+ D. Cache 1:1 Interleave+ D. Cache 
16 bit super VGA card 16 bit super VGA card 16 bit super VGA card 
512K RAM, 1024 x 768 512K RAM, 1024 x 768 512K RAM, 1024 x 768 
14" VGA color monitor 14" VGA color monitor 14" VGA color monitor 
1 parallel & 2 serial 1 parallel & 2 serial 1 paralle! & 2 serial 
104 key keyboard 101 key keyboard 101 key keyboard 


$3999 $2999 $2499 


80386-20 MHz 80386-16-SX 80286-12 MHz 


1 MB RAM memory 1 MB RAM memory 1 MB RAM memory 

1.2 or 1.44 floppy 1.2 or 1.44 floppy 1.2 or 1.44 floppy 

42 MB 28ms MFM drive 42 Meg 28ms MFM drive 22 Meg 38ms MFM drive 
18 bit 256K VGA card 18 bit 256K VGA card 16 bit 256K VGA card 
14" УСА color monitor 14” VGA color monitor 14" VGA color monitor 

1 parallel & 2 serial 1 parallel & 2 serial 1 parallel & 2 serial 

101 key keyboard 101 key keyboard 101 key keyboard 


$1895 $1599 $1399 
Orders: (708) 628-0344 


Tech-Support: (708) 628-0304 Micro Image International Inc. 


| 243. 1010 W. Fullerton, Unit G 
dde. EE Sv oa E Addison, Illinois 60101 
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Its hard to be humble when we have 
so much to offer for so little. .. 


MADE IN 
THE USA 


™ BUY WITH CONFIDENCE 
FROM TECH CITY™ 


512КВ RAM upgrade 
2MB RAM upgrade 
VGA monochrome monitor 


VGA color monitor (720x480) . . 
VGA color monitor (1024x768) .. 


Mini tower case version 


Circle 521 on Reader Service Card (DEALERS: 522) 


A higher standard 


of standard features 
TECH™ 3868Х WITH 40MB 
803865Х processor runningat 16uz. == | HARD DRIVE SYSTEM 
expandable on motherboard. 

0 wait state page mode memory. AND 1 4 ” MONITOR 

Built-in dual IDE hard drive interface. 

Built-in dual diskette drive controller. $ ] 2 9 5 

Built-in parallel printer port. ONLY 9 

Two built-in serial ports. 

Seven expansion slots (6 available). 

Socket for 80387SX coprocessor. OPTI О NS 

5.25” 1.2MB or 3.5” 1.44MB diskette drive. 100MB hard drive system . . .$1,595 

Jem 101-key keyboard. ч 200MB hard drive system ...52,095 

1 flat screen high res. monochrome monitor with |, Diei с... 2448 120 

graphic adaptor. 

% ТМ 

MAXTOR™ 769MB 16.5ms. . 2 9 5 5 Ha 

HIGH PERFORMANCE 5.25" HARD DRIVES | 

ww Drie | PERFORMANCE 

Model Capacity Access Time Only — w/Kits 3 А 5 
ХТ-1085 85МВ 28115 625 715 
ХТ-1140 143МВ 27158 1,200 1,285 НАК) DRIVES 
XT-2190 I9IMB 2905 1,370 1,470 AT/SCSI 
XT-4170E/S 179MB láms 1,145 1,285 Соппег 40МВ....... $ 375 
XT-8380E/S 410MB 14.505 1,595 1,765 Conner 80MB....... $ 545 
Tahiti Optical 1.2GB 35ms 5,925 6,075 Соппег 100МВ....... 8 665 
LXT200A/S (3.5") 202MB 15ms 895 925/1,035 Соппег 200МВ....... $1,065 


MACINTOSH™ HARD DRIVE SUBSYSTEM 


a00MB Externa Dive :............::.,....11.... $ 1,049 


18ms, 3MB/sec Data Transfer Rate, Complete with Formatting Software, Manual, 


SCSI and Power Cables! 


Internal 
ИР АШЫ, жене не РИНЕ мото, $ 419 
ОЛА тнв Ко. ьо НОЙ У ов. $ 599 
ШОШ, ЭИ). өскен нр йа ы б» tms 8 699 
ЖИМ ЇЧЗИй..............................›...„..—.......... $ 919 
a оомо: тэри. алк она $1,649 


30-Day Money-Back Guarantee! 
1 Year Warranty 
8 00-8 2 8- 210 Pull Technical Support 
(714) 385-1219 FAX (714) 937-5414 In Business Since 1984 


6 A.M.-6 P.M. PACIFIC STANDARD TIME 
1500 E. KATELLA AVE., ANAHEIM, CA 92805 


External 
$ 539 
$ 719 
$ 819 
$1,049 


No Additional Charges for Credit Card 
No Credit Card Charge Until Shipment 
Prices subject to change without notice. 
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64K to 512K cache-memory 
motherboards sizzle at Landmark 
150.2 in 486/33 models | 


Optional ISA and EISA caching 
disk controllers run up to 15 — 
times faster than standard | | 
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Removable, washable air filter | 
protects against killer dust 


450 watt power supply and 
thermostatically-controlled fans | 
for trouble-free operation | 


AMI BIOS features built-in setup | 

and diagnostics: and 100% |__| 

compatibility with Novell, ХЕХІХ | 
and 05/2 


When you're the industry leader, you've got to stay 
ahead. So after BYTE magazine named our computer the 
"world's fastest 386," we took on the 486 world... and 
won again. 


SIÀ's 486/33C just topped the charts in the March 1990 
issue of PC Computing. And no wonder. Our 486 
computers feature motherboards with an exclusive 
high-speed cache design, using 64K to 512K static cache 
memory for zero wait state and a Landmark rating up to 
an amazing 150 MHz. And they're available with either 
the ISA (АТ) or EISA bus, each in 25-MHz and 33-MHz 
versions. 


But resellers know it takes more than speed to keep 
ahead. That's why we offer them American-made 


BYTE Editors, “Megahertz Madness," BYTE (AY Special Botton (Fall 19881: p. 13. 
1 PC Computing Editors. "11 Hot 486s—Are You Ready For The World's Fastest PC? 
PC Computing (March 18603: p. 87. 


Systems Integration Associates. 
The high-performance choice 
for the serious reseller. 


SIA Tops The List... Again 


Plug-in motherboard/adapter cage 1 | Ruggedized tower design with 
lifts out for fast bench service: also | 
available in rack mount version | 


| hinged and lift off side and front 
panels for faster maintenance 


components, 50+ hour burn-in, ruggedized construction, 
customization, AT hardware interchangability, and AMI 
BIOS to ensure compatibility and reliability. For the 
details, just take a look through the tower of our 486/33C. 


And we support our resellers. With exclusive channels, 
area leads, excellent margins, five-color brochures, 
double boxing, and 12-month warranties. 


Our complete line of high-performance 386/486 PCs fits 
your serious VAR applications in CAD, imaging, publish- 
ing and networking. And they're available in the con- 
figurations your client requires: desk, tower or rack- 
mount. 


So if you or your clients want the top in performance, 
reliability and speed, call SIA today at (312) 440-1275, 


Svstems Integration Associates 
222 East Pearson 
Chicago. Ilinois 60611 
Circle 519 on Reader Service Card (DEALERS: 520) 


On the road again, 
Jerry envisions a 
lightweight dream 
machine for doctors 


hey say that if you swallow a live 

toad first thing in the morning, 

nothing worse will happen to 

you or the toad for the rest of the 
day. This month has been a bit like that: I 
sure hope nothing worse happens during 
the rest of the year. 

The month began with recovery from 
the flu, which put me far behind in my 
work. We then packed up for the annual 
meeting of the American Association for 
the Advancement of Science (1333 H St. 
NW, Washington, DC 20005) in New 
Orleans. Just before we went, ] took my 
wolf— well, technically he's a husky., but 
most people who see him think he's à 
wolf—for a hike зп the Hollywood Hills 
behind the house, where, of course, I 
contracted a good case of poison oak. 
Then we flew to New Orleans for the 
AAAS meeting. 

I used to tell the Boy Scouts not to 
scratch poison oak. It was good advice. I 
scratched a cut on my ankle, and some 
tropical bug got in. The result is that I 
can tell you about the first four days of 
AAAS, but on the night of the fourth 
day. I collapsed with a temperature of 
104°Е and all the classic chills-and-fever 
symptoms of malaria. Worse, the infec- 
поп on my ankle wasn't visible under the 
covers, so I thought I had a flu relapse. 

Fortunately Roberta saw it in time to 
feed me antibiotics and got me to the hos- 
pital. The German poet Rainer Maria 
Rilke died of an infection contracted 
from the scratch of a rose: in my case, the 
blood poisoning came from something a 
lot less romantic, and Га have been em- 
barrassed to have глаг in my obituary. 
Anyway, all's well that ends well. 
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Jerry Pournelle 


А TALE OF THREE 
CONVENTIONS 
AND TWO CITIES 


However, Е spent the week after the 
AAAS meeting in bed with Sir Zed, the 
Sinclair Z88, emerging just in time to get 
up to San Francisco for the fifth annual 
CD-ROM conference. We'd scheduled a 
board meeting of the Lunar Society in 
San Francisco for the Monday evening 
before the CD-ROM conference. but we 
were delaved in driving up. 

Meanwhile, Dr. Chapman and Jim 
Ransom discovered that the Hilton had 
no record whatever of my reservation, 
and so gave up waiting for me about half 
an hour before I got in. Of course the 
hotel was "full up." and I was hobbling 
about on a cane, quite unable to go to an- 
other hotel and still get to Bill Gates's 
CD-ROM speech the next morning. 

To top it all off, the CD-ROM confer- 
ence registration people had never heard 
of me and said, "We're sorry, but we're 
taking preregistered press only. The con- 
ference is closed." My invitation to the 
conference had come, and I had ac- 
cepted, by E-mail, and thus I had no 
paper record. My foot was throbbing. 1 
had missed my board meeting, and the 
hotel had no room for me. I was literally 
heading for the Bronco to drive back 
home to Los Angeles when an official of 
the conference recognized me and took 
care of things. 

The CD-ROM conference ended on 
Thursday, which was the day the West 
Coast Computer Faire began. Both Ro- 
berta and I gave presentations at the 
Faire. 

The CD-ROM conference was sched- 
uled for the same weekend as Contact, 
which after AAAS 15 my favorite confer- 
ence of the year; it's a gathering of hard 
scientists, science fiction writers, and 
anthropologists, and it does serious 
thinking about such things as first con- 
tact with aliens, and society in the solar 
systern (without aliens) after space travel 
becomes routine. (For further informa- 
tion on Contact, write to Dr. Reed Riner, 
Department of Anthropologv. Northern 
Arizona Universitv, Flagstaff, AZ 


86001, or look into the contact confer- 
ence оп BIX.) 

Contact 15 held in Phoenix, and before 
I got blood poisoning. we actually had 
the mad scheme of attending both Con- 
tact and the Faire. Given my condition, 
we canceled that and stayed in San Fran- 
cisco for the week. The end of the week 
was the end of the month; with any luck I 
won't have a worse month this vear.. . . 


AAAS 

Since it's about a lot more than com- 
puters, my full report on the annual 
meeting of the AAAS will be in New 
Destinies, the "bookazine" published 
quarterly by Baen Books (Dept. С. 260 
Fifth Ave., New York, NY 10001); the 
essay has the rather pretentious title of 
"Annual Message on the State of the Sci- 
ences." This marks a revival of my old 
science column “A Step Farther Out.” 
for those who have been around long 
enough to remember it. 

There are formal sessions at AAAS on 
computers, particularly on the use of su- 
percomputers. There are sessions on 
computer science. but there's almost 
nothing on microcomputers. You don't 
even see the effects of the microcomputer 
as often as I'd have thought. In the past, 
nearlv all talks were given with the aid of 
crudely drawn transparencies for an 
overhead projector. Most still are. There 
are a few slides. with neatly done charts 
and graphs obviously generated by a 
microcomputer, but nowhere near as 
many as I expected. 

Moreover, although much of AAAS 
was devoted to such things as economic 
considerations in the problem of global 
warming, and the spreadsheet is an ex- 
cellent tool for doing that kind of work, 1 
didn't see much of that sort of thing at the 
meeting. 

I'm not sure I understand why this is 
50. It may be that the AAAS tends to at- 
tract the highly successful and well- 
known. meaning older, scientists, and 
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that generation simply -nexeragatstbe— — 
knack of smal] олш Іп any event, 


there was no sessi al ways 
in science, but 


there were several ses~ 
sions devoted to computers and their соте away fr om AAAS 


uses. One of those was ОП supercom- те 
meetings with 


puters: describing some-of-the work-the— 
five National Supercomputing Centers , 
my batteries recharged 


are doing and how supercomputers im- 


pact the sciences, —— 

The impact is hefty. Examples of some fer the уеағ. 
of the work being done: ОЗЕП rB- 
control of agricultural pests, designat — = 


air-quality-control strategies, and pro-—- 


tein models for drüg designs. — — 
My favorite example was Prof, Deam cial bone that will fit exactly to the real 


Taylor of the Dep bone so that the hip joint 15 restored. 

and Aerospace Engineering at Cornell There were sessions on computer vi- 
University describt ruses and their prevention; not much on 
computers to model artificial limbs and АІ, because there isn't much to report 


bones, and the interface of those to living just now; computers in geometry, with 


tissue in actual patientsLbe-supezeomes-—tractals; mathematical models in the so- 
puters take x-ray images and tomograms cial sciences (there aren't any good 
and make a three-dimmensional moseror-— ones); and quite a good session on intel- 
say, a patient's hiphone including acan-lectual property rights. 

cerous area; then, in.real.lime&.-as-ibe.— Of course, AAAS is about a lot of 
surgeons remove the cancerous tissue, things besides computers. Global warm- 
the model cha пре ! ; | ing (which may or may not be happening; 
there's more shouting than science): as- 


tronomers reporting on the 1987 super- 
nova, the first in several hundred years 
and billed as “the chance of a lifetime"; 
advances in understanding genetic fac- 
tors in mental illness; bats and killer 
bees; Frank Tipler on the end of the uni- 
verse; cosmology, microbiology, and 
education. You name it, if it's science it's 
probably there. I always come away from 
AAAS meetings with my batteries re- 
charged for the year; it's good for me to 
discover there's still a world out there be- 
yond the computer industry. 


CD-ROM 

The keynote speech of the CD-ROM con- 
ference was interesting: George Gilder, 
now of the Hoover Institution, telling 
how microcomputers had started a revo- 
lution; that the trend is from giant cen- 
tralized installations to distributed com- 
puting: and one act of the Computer 
Revolution was to help bring down the 
Soviet Empire. 

I found it interesting because I'd heard 
it before. So have you, right here in this 
column, as well as in my other column 
entitled “Тһе Computer Revolution," 
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ч 
Integrated environment for 
„a; compilers, assemblers, 
NEW linkers, debuggers and 
MAKE. 


Mouse support 

Pull-Down Menus 

Columnar Blocks 

е 1000 Level Undo 

е Regular Expressions 

е Small 70K size, fast 

е DOS, UNIX/XENIX and FlexOS 
е Also VEDIT $69, VEDIT Jr. $29 


FREE Evaluation Copy 
Call 1-800-45-VEDIT 


The new VEDIT PLUS is the productivity 
breakthrough programmers have been 
looking for. You can run not only popular 
compilers, but all of your favorite tools 
from within the editor with a single key- 
stroke or from the menu system. 


VEDIT PLUS gives you the advantages of 
an exceptionally powerful and flexible 
editor without giving up the convenience 
of an integrated environment. 


VEDIT offers stunning performance, ver- 
satility and ease of use. Completely writ- 
ten in assembly language it's lightning 
fast and smell. Other features include 
multiple file editing, windows, unlimited 
keystroke macros, context sensitive help, 
word processing, automatic indenting 
and total configurability. 


Only VEDIT lets you quickly editlargefiles 
ofupto8millionlines and 8000 chars/line. 
Installation is easy; VEDIT.EXE is all you 
need —no overlays and no anvironment 
variables. 

VEDIT PLUS adds a powerful macro 
programming language, complete with 
source level debugging. 

Since VEDIT hitthe pages of BYTE maga- 
zine іп May 1980, nearly 100,000 pro- 
grammers, engineers and writers have 
been enthusiastic users. 

VEDIT PLUS —3185 for DOS, $285 for 
UNIX/XENIX. Call for a free demo today. 
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which ran in ВҮТЕ 5 lamented sister 
publication Popular Computing. That 
was before the fact. Now 175 all history, 
which is just as well, but it is amazing 
how many people now say it was obvious, 

It was a good thing I got to the opening 
session of the CD-ROM conference, be- 
cause if І hadn't seen it myself, I'm not 
sure I would have believed it: Bill Gates 
breathing new life into the 286 chip by 
announcing that it was the basis of his 
proposed "minimum-standard" multi- 
media computer. 

Gates is well known for saying that the 
286 is "brain-damaged," and for trying 
to kill it off in favor of the 386 and 3865X 
for the obvious reason that OS/2 for the 
286 is a very clever hack, but no one in 
his right mind would want to trust his 
livelihood to it. For a moment there I was 
reminded of those old movies, in which 
the mad scientist, accompanied Бу Igor, 
digs up Dracula's coffin and rernoves the 
stake from the vampire 5 heart... . 

Gates's goal remains what it always 
was: “А computer on every desk, and in 
every home." The "Base Multimedia 
РС,” which he hopes will become the 
minimum standard for every home sys- 
tem, is а 286 running at 10 MHz or 
faster, with at least 2 megabytes of mem- 
огу; VGA, supporting 8-bit VGA at least; 
an &-bit D/A converter; multivoice syn- 
thesis with analog mixing; a CD-ROM 
drive with a seek time of 1 second or bet- 
ter; à 30-MB or larger hard disk drive; 
floppy disk drives; keyboard. mouse, 
MIDI, joystick and analog device control 
support; and DOS or Windows with mul- 
timedia exterisions. 

This, Gates says, can be built today, 
and over 5 million older PCs can be ret- 
rofitted to this standard for under $1000. 
I don't myself see how; the cheapest CD- 
ROM drive is $500, and while 30-MB 
hard disk drives are pretty cheap, they 
aren't that cheap. Still, it's а goal to 
shoot for; if there were even a million 
machines like that out in the wide world, 
there would be a strong incentive to de- 
velop multimedia software for them, and 
175 the killer applications that sell hard- 
ware. Look at VisiCalc and the Apple IT. 
and later Excel and the Macintosh. 

But there aren't a million such ma- 
chines; there are only about 360,000 
CD-ROM drives installed worldwide. 
This is double over last vear, which was 
double over the year before, so if the 
trend continues, there will be 1.5 to 2.1 
million CD-ROM drives two years from 
now. The sound-system part of the Base 
Multimedia PC is pretty cheap; now if 
the CD-ROM drive would just come 
down ta $250 or so, things would start 
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moving. Alas, I don't expect that for sev- 
eral years; at the moment, CD-ROM 
drives fall in price at about 10 percent a 
year. So it goes. 

On the other hand. VGA plus a multi- 
voice sound system will pretty well wipe 
ош any advantage the Mac has over the 
PC as a multimedia platform. Ow! Inter- 
national and others are rapidly develop- 
ing HyperCard systems for the PC—as 
well as great improvements over Hyper- 
Card. Windows, particularly the widely 
reported but not vet released Windows 
3.0, 1s at least as easy to use as the Mac 
OS and has a more solid multitasking 
base, as does the non-graphical-user-in- 
terface (GUI) DESQview (although 
Apple is moving forward to its own up- 
dates). The PC environment is generally 
easier for programmers to work 1n than 
that of the Mac. Asa result, we should be 
seeing some radical new CD-ROM -based 
multimedia software for PCs within the 
next year or so. 

Having said that, I have to add that the 
Mac already has the GUI and the multi- 
voice sound system, and some splendid 
CD-ROM products are alreadv available; 
moreover, Quanta Press (2550 Univer- 
sity Ave. W, Suite 245, North St. Paul, 
MN 55108, (612) 641-0714) is now de- 
livering CD-ROMs that сап be read by 
both Macs and PCs, and Denon and other 
true SCSI CD-ROM drives can be moved 
from PC to Mac and back without alter- 
ation. 

Meanwhile, the war between CD-I and 
CD-ROM continues. CD-I is "compact 
disk interactive," and it is based on a 
Philips design in which the CD drive in- 
corporates a 68000 chip and thus has a 
number of computing functions built in. 
CD-ROM is a data storage and distribu- 
tion system that requires the smarts to be 
in the computer that uses it. 

Philips. in conjunction with Polygram 
Records, has the theory that CD-I sys- 
tems can be sold as upgraded CD audio 
drives: the customer getting a drive to 
play CD albums will be induced to pay a 
few dollars more and get the CD-I system 
"with a real computer built in." This 
would put vast quantities of CD-T drives 
in homes across the country, creating à 
large potential software market and thus 
powerful incentives for developers to 
create first-class CD-I software, selling 
even more drives, and creating a new 
industry. 

Bv contrast, the Microsott CD-ROM 
strategy was to create the market and let 
it haul itself up by its bootstraps, albeit 
with considerable help from Microsoft. 
which developed Microsoft Bookshelf 
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and Programmer's Library before there 
was any possible market for them and 
sponsored the CD-ROM conferences, al- 
though there was no demand for them. 
The Microsoft strategy is working, as 
witness the 360,000 drives; after all, 
four years ago the installed base was 
zero. Moreover, the Microsoft CD-ROM 
products are really excellent: Program- 
mer's Library 15 more than enough ех- 
cuse for any serious programmer to buy a 
CD-ROM drive just for the increased 
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productivity, while Microsoft Bookshelf 
can be very useful to professional writ- 
ers. There are also Microsoft Office 
(Word, Excel, PowerPoint, and Mail for 
the Mac), Microsoft Small Business 
Consultant, and Microsoft Stat Pack, all 
extremely useful. The CD-ROM indus- 
{гу owes its existence to Bill Gates, who 
almost single-handedly created it and 
continues to support it. 

Philips, on the other hand, continues 
to talk about CD-I and put money into its 


AND THE 


zx MN, ET 
mic M | : |; 


МЇ! 


|| 
ШІІІ | 


VGA WIZA à WIZARD/DELUXE 
INFOWORLD: 
+1 Rating 


5 Lest for 
' VGA Wizard 


m SUPER HIGH RESOLUTION: 1024 x 768 
B FASTER THAN VIDEO 7's V-HAM 


В TECHNOLOGY & RELIABILITY: 
AHEAD'S VLSI VGA CHIP 


БІЕ-БІТ FULLY IBM VGA COMPATIBLE 


« Compatibility: IBM PC/XT/AT А 386 compatible. 
a Reliability! simpler design and less components. 
* Speed: faster than other VGA cards (вее chart) 
* Resolution: highest among VGA 

* Size: smallest 16-bit VGA card. 

е Price: best price/pertormance. 

а Technology: state-of-the-art minimal chip count 
* Capability for future upgrade 

а Easy to install, по need to read the manual 

* Excellent technical support and service 

а Free drivers included 

* One year warranty. Made in U.S.A. 


Tesi Terni qSisconda] 


Distributors/Dealers are welcome 


70 BYTE * JUNE 1990 


WINNER IS. 


got TURBO |! 


Phone (415) 623-0900 
44244 Fremont Bivd., Fremont, СА 94538 


! WONDER w^ y 


ha ix sa las! 
755 > i 


Because lve 


"EET M Mu a олла. 


LL] wee Seven ДАМУДА ШИЕ tapas Тый Peter 


Биш PO Magarta Jug tud 


-e шыл ee 
Шатты Шын шын cs 8 -——— шылын шылт 


systems, inc. | 
FAX (415) 623-0960 


Circle 14 ап Reader Service Card (DEALERS: 15) 


development, but there's nothing ship- 
ping. In my judgment, CD-I has missed 
its opportunity. If the drives had existed 
last vear, or for that matter if CD-I drives 
costing no more than double a good audio 
CD player could be brought to market 
this year, then CD-I would have a good 
chance to overtake CD-ROM's installed 
base of 360,000; but so far as I can see, 
by the time that CD-I has a practical 
drive in the audio stores, CD-ROM will 
be thoroughly entrenched with over a 
million units out there. 

For those interested in working with 
CD-I, development systems are available 
from Philips, and the Interactive Support 
Group (21032 Devonshire St. , Suite 209, 
Chatsworth, СА 91311, (818) 709-7387) 
sells tool packages for software engi- 
neering on Mac, IBM 386, and Sun work- 
stations. 

CD-ROM isn't just a means for storing 
information. It’s also a means for access- 
ing it; and that, really, is the important 
part. Whether the smarts are in the CD- 
ROM drive or in the computer isn't half 
as important as that the smarts are there 
in the first place. 


CD-ROM News 

When I began writing this column, I at- 
tempted to cover every major develop- 
ment in the microcomputer field. 1 
couldn't do it, of course, but in the days 
before CP/M became the "standard," I 
could try. Now if anyone seriously 
claimed to be covering the entire micro- 
computer field, the men in white coats 
would come to take him or her away. 

It's much the same with CD-ROM de- 
velopments now. Four years ago I could 
cover the whole field in part of one col- 
umn each year. There weren't many CD- 
ROMs, and most of those were highly 
expensive specialized databases like Mi- 
croMedex (still an excellent medical ref- 
erence system). Now if I were to devote 
most of each column to CD-ROM, I 
couldn't cover the field. 

Every month, the Bureau of Electronic 
Publishing (141 New Rd., Parsippany, 
NJ 07054, (201) 808-2700) brings out a 
dozen new CD-ROM products. Hardly а 
week goes by that I don't receive some 
outrageous promotion gimmick—today it 
was a 7.62-mm ammunition box contain- 
ing a camouflage headband and a CD- 
ROM called Vietnam Remembered from 
Wayzata Technology. More companies 
are entering the drive market with true 
SCSI drives that work with both Mac and 
PC systems (and, since it's true SCSI, 
you can daisy chain other stuff onto your 
PC without using another slot). 
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The price of drives will continue to 
come down, but even at today’s prices, 
CD-ROM is worth having. By the time 
you read this, you should be able to get 
Compton’s Multimedia Encyclopedia on 
CD-ROM (hear portions of Kennedy’s 
inaugural, see his picture, and read the 
text); U.S. history on CD-ROM, includ- 
ing hundreds of documents and commen- 
taries; specialized databases, like all 
that’s known about acid rain; software; 
games; and, as they say, much more. 
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There's another way that CD-ROM 15 
changing the world; at the conference, 
Digipress (2516 River Bend Dr., Louis- 
ville, KY 40206) announced their Cen- 
tury Glass Master and Century Disc. 
Their new process for CD-ROM produc- 
tion replaces the traditional master, fa- 
ther, and mother disks with the Century 
Glass Master; this reduces manufactur- 
ing time. More important, though, disks 
made with their media will last a hun- 
dred years. 


ALL SYSTEMS INCLUDE: 
4 Mb RAM Memory 


• ESDI 2 FD/2 HD Controller 

• 150 Mb ESDI Hard Disk 

* 1.2 Mb Floppy Disk Drive 

* 16-Bit VGA Card 

* Multiscan Monitor (1024 x 768) 

* 2 Serial, 1 Parallel, and ! Game Port 

ғ Keytronic 101-Key Keyboard 

е 8 Expansion Slots 

* Clock/Calandar with Battery Backup 

« Standard AT Case with 220 Watt Power 


Supply 


Call Blackship first for all your: 
• Networking * Modems 

* Video * Printers 

e Таре Back-up  * Supplies 

* Hard Drives 


Call Toll-Free Today 


1-800-877-6249 
4031 Clipper Court * Fremont, CA 94538 
Tel: (415) 770-9300 * Fax: (415) 770-8674 


"The Experts Choice" 
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Meanwhile, 3M announced same-day 
turnaround: get the electronic data to 3M 
in the morning, and you can have a CD- 
ROM that afternoon, guaranteed. For all 
practical purposes, any data scanned or 
keyed into electronic format can be made 
eternal. I'd expect that within a decade 
the process of putting the entire Library 
of Congress on CD-ROM will be nearly 
complete. 

The bottleneck in CD-ROM continues 
to be data entry. Scanners are slow and 
unreliable. Optical-character-recogni- 
tion (OCR) technology is still in its in- 
fancy: there's no problem scanning in 
typescript, or text that is well printed on 
high-quality paper. But for older books 
on cheap paper, where there are ink runs 
and malformed letters, scanning is al- 
most impossible. 

Neal Schulman's new Softserv Pub- 
lishing (10944 Strathmore Dr., Suite 21, 
Los Angeles, CA 90024, (213) 824- 
5145) is publishing books in electronic 
format. It's a new concept: you pay (with 
a credit card) to download a book. Exam- 
ple: Harlan Ellison's short story collec- 
поп The Beast That Shouted Love at the 
Heart of the World. There will be a num- 
ber of others. This means they're very 
interested in the latest in scanners and 
other methods of getting text into elec- 
tronically readable form. Alex Pournelle 
is working with them to install the latest 
and best equipment and OCR software. 
Schulman has unique assets, including 
fans who will do some of the scanning 
work as a labor of love. 

А CD-ROM, however, сап devour 
enormous amounts of text, so it's no 
wonder that this has generated firms 
whose major business is getting data 
from printed to electronic format. One of 
these is Data Development (49 West 
Flagler, Stuart, FL 34995, (407) 288- 
2773), which not only does scanning, but 
has arrangements to key in data that isn't 
really scannable. The Data Development 
people tell me that when the scan error 
rate gets to about 5 percent, it's cheaper 
to send the stuff overseas to be keyed in. I 
can well believe that, having experi- 
mented with scanning badly printed 
books myself. 

Probably the most dramatic exhibit at 
the CD-ROM conference was Fujitsu's 
FM Towns System, a 32-bit graphics 
workstation with built-in stereo sound 
and speakers, editor, home entertain- 
ment center, CD-ROM reader, color 
scanner, SCSI controller, Japanese-lan- 
guage ROM, and enough other stuff to 
fill a paragraph. As I understand it, there 
are no present plans to market this in the 
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LET'S GET 


RIGHT TO THE POINT. 


The point is: today's applications require a great pointing device. PC-TRAC, our 
newest advanced-design trackball, gives you precision control over every move 
your cursor makes. Without cramping your desk, your style or your hand. 


Click with your thumb or fingertips 
on PC-TRAC's wrap-around buttons. 
They re easy to locate and unexcelled — 


оп response, with built-in drag lock. 


Any way you use PC-TRAC, 
youre on a roll with more 
agility, more precision, and 
resolution up to 1,000 dpi— 
automatically. And since the 
trackball gives you direct 
fingertip control, there's never 


PC-TRAC is the 
most comfortable 
pointing device 
you ll ever lay a 
hand on. Relax your 
entire hand, while 
your fingertips 


master the power of any mouse cursor creep. 

touch with incredible 

ease. Control the ball 

and buttons with your = PC-TRAC fits beside 


fingertips, If rice ever | | 
made you feel like you're 78 
all thumbs, wait till you try - — 

PC-TRAC. OR 


your keyboard in less 
than 4 inches, And, 
unlike a mouse, it 
stays put in one spot. 
PC-TRAC gives you 
back the desk space 
your mouse and 
mouse pad took away 
from you. Now no 
mouse pad, no mouse 
rowing, no mouse 
cleaning. 


Just plug PC-TRAC in and 
perform. Minimal set up. No 
waiting. PC-TRAC is 100% 
Microsoft’ Mouse or Р5/2' 
Mouse compatible. For Lotus, 
dBASE: or WordPerfect; use the 
included software utilities that come 
in the box. 


=<- 


PC-TRAC. A great pointer. Check it out for performance, style and an unbeatable price. 
PC-TRAC available in Serial, Bus, PS/2 and InPort versions. Suggested Retail Price $119, bus version slightly higher. 


ІСЕОРЕЕП 
1-800-232-/888 7 
International and California call (415) 490-1403 FAX (415) 490-1665 = 
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C Programmers choose db FILE 


-because it's fast and flexible. 
Тһе combination of relational B-tree indexing 


and network model database technology 
delivers better performance than file manag- 
ers using relational technology alone. Build 
simple B-tree/ISAM applications or complex 
database applications. You decide how to 
optimize runtime performance. 


SQL Support included. 


db RETRIEVE - the SQL-based relational 
Query and Repon Writer is now included in 
this special offer. 


Applications completely portable. 
Free lifetime phone support. 


C source code is now included' 


No royalties. 


SPECIAL LIMITED OFFER 
db. FILE, db. RETRIEVE and source code 
for each — at one low price: 
Single-User Package 295,00 
А 81780 value. 
Multi-Lser Package 
A $2890 value. 


“545.00 


File Manager 2.2 | 
File Structure: Relational B-tree indexing and 
network database model. Use independently or 
in combination for real power. 
Transaction processing supported 
Not RAM resident 
Operating Systems: MS-DOS. UNIX. XENIA | 
C Compilers: UNIX, XENIX, Microsoft. | 
Lattice, Turbot | 
Major LANs Supported 


For your nearest distributor call: 
1-800-db RAIMA (1-800-327-2462). 


= 
' тм = 
DIRAIMA : 
| cS 
= 
CORPORATION m 
FEL аға es ne nght Ia discontmue Iis PNA 21 ans Tire wefbwser ГЕ Жл 
check pricing when убы call 
Raima Со lion 3245 | 46th Place 5.E.. Bellevue, V A ROT LSA 


(2061747-5870 Telex: 6503018237 МСТ FAX: (2087 37-199] 
Texas (215) 231-313]. International Distributors: LB. et) SOC 
Germany: 07127/5223. Switzerland: (011725 0410 France: (1 6097328 
Benelux: 30213946 814. Sweden: 10151124750. [taly: 5/3837] ] 
Norway: 47 244 83 55 Denmark: (20587249 Singapore: 468 245% 
Australia: (02) 959 5122 Japan: (054727432 Tajwan: (21511 3277 
Mexico: (831572591 Brazil: (0192) 52 «^70 Colombia: 57 | 218 9255 
Argentina: 54 1 3135371 Chile: 56 2 886-308 Uruguay: v2 19 37 
Caribbean: (80918323069 Central America. (506) 25 07 5 

e Copynghi Rama Corpeezion 199 
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U.S.: but as a demonstration of what 
home computers can be like, this thing 
was magnificent. (For information, con- 
tact FM Towns Support Center, Sutter 
Place, 1375 Sutter St., Suite 400, San 
Francisco, CA 94105, (415) 928-7270.) 

The theme of the CD-ROM conference 
this year was multimedia presentations. 
Ав you'd expect. there's more potential 
than shipping products there; but that's 
changing, too. А dozen or more firms of- 
fer tools for authoring multimedia prod- 
ucts. Organizations like Activision with 
their older CD-ROM, The Manhole, and 
the newest one, Cosmic Osmo, demon- 
strate some of the potential in products 
YOu can get now. 


I Have a Dream 

I see that I'm trying to cover the whole 
CD-ROM show, and that's not possible. 
Instead, let me paint you a vision. 

The badges for the CD-ROM confer- 
ence were 3-inch CD-ROM disks. These 
are nothing more than cut-down CD- 
ROMs; they hold about 300 MB. The 
drives are correspondingly smaller and 
can be made thinner. 

Consider a Sinclair Z88 computer: for 
those who haven't seen one, it's about 12 
by 1 by 8 inches and has a full standard 
keyboard and an LCD screen. Software, 
including a spreadsheet, a word proces- 
sor, and a very powerful BASIC com- 
piler, is in ROM. There are slots for three 
cards that can hold more memory or 
more software, and there's a data port. 
The whole machine is covered by a black 
rubberized skin and thus is waterproof. 
Гхе carried Sir Zed for over a vear now, 
and I'd he lost without him. 

Now imagine that machine with a 3- 
inch CD-ROM drive installed. On that 
CD-ROM you could have, say. the Physi- 
cians Desk Reference, with complete in- 
dexing and access software. Imagine a 
physician carrying that machine while 
making hospital rounds. While a patient 
is being seen, appropriate records are 
called up. The physician can update the 
nurse's chart (or plug the data port into 
the wall to allow the hospital central 
computer system to do it, but I have in 
mind a totally self-contained system) and 
can add observations and conclusions in 
consultation with the Physicians’ Desk 
Reference CD-ROM. 

Back in the office. the physician sets 
the machine іп a cradle, recharging its 
batteries—and simultaneously squirts 
observations and data into the hospital 
central system, where an expert-system 
program examines what has been done. 
Seconds later the screen flashes. “YOU 
HAVE INDICATED TREATMENT 


THAT MAY BE NONSTANDARD FOR 
THIS PATIENT'S CONDITION. 
PLEASE RECONSIDER AND CON- 
FIRM." Or, more likely, the expert sys- 
tem sees that what is being done is well 
within established practice and says 
nothing, but it integrates the data into its 
memory banks as yet another confirm- 
ing instance. 

Now imagine the liability insurance 
premiums of that hospital a couple of 
years later. 

One reason to go to conferences is to 
meet people you didn't know you needed 
to meet. At the CD-ROM conference, by 
chance, we had lunch with Richard К. 
Wertz, M.D., president of Digital Diag- 
nostics (601 University Ave.. Suite 255, 
Sacramento, CA 95825, (916) 921- 
6629). a company interested in CD-ROM 
medical databases and publications. I put 
my "dream" to him. He liked it, but he 
pointed out that physicians have been re- 
sisting using computers for fear the ma- 
chines will make their work irrelevant. 
Longtime readers of this column will re- 
call I ran into the same sentiments when І 
talked to medical students in CP/M days. 

"Pilots aren't afraid of checklists,” 1 
pointed out. 

Anyway, it's a dream; but one I think 
will happen well before the end of this 
century. 


West Coast Computer Faire 

There were about twice as many people 
at the Faire this year as last, so it's legiti- 
mate to talk about a comeback. Not much 
of a comeback, perhaps, but a comeback. 
Moreover, the Faire still has about the 
best conferences of any show I know. 

What's missing is the exhibitors. 1 
have a couple of observations about that. 
First, the big boys have stopped coming, 
and some of them ought to be ashamed of 
themselves. Microsoft, for instance. 
This show built Microsoft. Broderbund: 
you could trace Broderbund's progress 
from a tiny booth selling games for the 
TRS-80, to a larger booth selling gener- 
al-purpose games. to a major player with 
a big booth up at the front of the hall. 

Apple: I recall when the first thing you 
saw walking into Brooks Hall was à gi- 
ant Mac. Now Apple thinks it is too suc- 
cesstul to come to the Faire. 

The magazines used to be at the Faire. 
Many of them, including BYTE. 

Well. all things change; why should 
these companies care? What's in this 
show for them, other than nostalgia? 

Plenty, Га say. This 1s where their 
customers are. Now, sure, for a big com- 
pany the customers are dealers, not end 
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Another New Product from the makers of Soft-ICE & MagicCV 
.— ANNOUNCING 
BOUNDS-CHECKER 


Gives you the protection of a protected Finds out-of-bounds memory accesses — 
operating system under MS-DOS. AUTOMATICALLY. 


AUTOMATIC PROTECTION | ЗҮсур HOW IT WORKS 
emn BOUNDS-CHECKER uses the 
) 80386 virtual machine technology to 
| provide real-time memory protection. 
|. || Inaddition BOUNDS-CHECKER uses 
та! the symbolic information output by 
= your compiler to differentiate CODE 
€ M and DATA. When your program is 
| ] running, BOUNDS-CHECKER 
(| protects the program's CODE and all 
су memory outside your program. When 
an MS-DOS system call, BIOS call 
or interrupt occurs, BOUNDS-CHECKER 
protects the system software from 
corrupting your code. 50, BOUNDS- 
CHECKER will not only detect problems 
caused by your program, it will also 
determine if a Т&5К or other program is 


Flush out those Nasty pointer problems and 
other out-of-bounds memory accesses — 
AUTOMATICALLY. 


Each time you make a change to a 
program, run BOUNDS-CHECKER 
while testing the new code. If you 
accidentally access out-of-bounds 
memory, BOUNDS- CHECKER will 
pop up displaying the offending 
SOURCE LINE. Апа your program 
runs at full speed. 


Increase Productivity 
During Development, 
Improve Reliability 


During Q/A clobbering you. 
You сап run BOUNDS-CHECKER 
while testing your program. There are по Enormous Pro ductivity Gain 
additional steps to your testing cycle, but you | 
can feel secure when the program has passed Don't spend days or even weeks chasing down 
through BOUNDS-CHECKER with no one of those subtle memory over-write prob- 
reported problems. lems. Use BOUNDS-CHECKER to pinpoint the 


, roblem in seconds. 
Many over-write problems and other F 


out-of-bounds memory accesses do NOT show 


up during normal testing. Ап out-of-bounds Don't RISK a Recall 
memory location may be modified, but that Don't take the unnecessary RISK that your 
particular location doesn't happen to Бе | program is unknowingly clobbering an 
important at the time. Once the program is in out-of-bounds memorv location. 

the field and a certain network is loaded or a BOUNDS-CHECKER was developed to find 
certain Т&5К or device driver is loaded, that these potential time bombs quickly, painlessly 
memory location suddenly becomes very and AUTOMATICALLY! 

important... AND THE SYSTEM CRASHES. 

You can prevent these problems by making 

BOUNDS-CHECKER a standard part of your $249 00 


testin ч ргосеа ure. 


Requires 80386 PC, МОУ A 


MS-DOS is a trademark of TECHNOLOGIES 
мено Gorporalap. CALL TODAY (603) 888-2386 or FAX (603) 888-2465 
P.O. BOX 7607 E NASHUA, NH Ш 03060-7607 Ш U.S.A. 
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КгасТооЬ............................. . $59 
ШИг-.........;......... Ir pata АУ $95 
Bourbaki, Inc. 

615 West Havs 

P.O. Box 2867 

Boise, ID 83701 

(208) 342-5849 

Inquiry 995, 


POMP POU. 2212: 2. 24:66 $59.95 
Three-Sixty Pacific, Inc. 

2105 South Bascom Ave., Suite 380 
Campbell, CA 95008 

(408) 879-9144 

Inquiry 991. 


Mandelbrot 3 ......................... 525 
| Midnight Beach 

1805A Felt St. 

Santa Cruz, CA 95062 

(408) 479-9916 

Inquiry 992. 


users, but for that very reason the feed- 
back is filtered through dealers, and Га 
say it is important once in a while to talk 
directly to the users. In particular, it's 
important for the development staff, the 
wizards who hate Comdex, to come to 
the Faire, where they get to talk not only 
to customers, but to each other, and get 
some cross-fertilization. Some of that 
happens at the Hackers’ Conference, of 
course, but Hackers’ is invitational anda 
bit intense. The Faire is a good compro- 
mise, with wizards, dealers, and users 
all present. 

Then there’s the Holy Grail of Home 
Computers. At the CD-ROM conference, 
Bill Gates said that the goal is still а com- 
puter on every desk and in every home. 
He meant it, too; but when do his people 
get to talk to those who will be using the 
home computer? You can do only so 
much with focus groups and market re- 
search—and that stuff costs as much as 
coming to the Faire anyway. 

We're not asking for the big parties 
like we had in the old days. Do that at 
Comdex. But I do think it can't hurt to let 
the people who are designing OS/2 and 
Windows and DESQview and Apple's 
new operating system, and multimedia 
and education software, and all the other 
stuff, to come to the oldest computer 
show of the lot and talk to end users. 
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ITEMS DISCUSSED 


Microsoft CD-ROMs 


Programmer's Library ......... $395 

Bookshelf.......................... $295 

ИЕККЕ. coeunt Emo $949 

5mall Business Consultant ....5149 

Stat РасК........................... $125 
Microsoft Corp. 


1 Microsoft Way 
Redmond, WA 98052 
(800) 426-9400 
(206) 882-8080 
Inquiry 993, 


Midnight Rescue................. $49.95 
The Learning Company 

6493 Kaiser Dr. 

Fremont, CA 94555 

(800) 852-2255 

(415) 792-2101 

Inquiry 994. 


I fault the Interface Group, the Faire 
organizers, on one point. Up at the Hil- 
ton, half a mile away and one day before 
the Faire, there were a bunch of start-up 
companies looking to establish them- 
selves іп the CD-ROM field—including 
in the home market arena. Why weren't 
they at the Faire? I'd bet they could have 
sold enough CD-ROM drives and disks 
to cover most of their cost, and they 
wouid have increased their name recog- 
nition. 

One last point. The West Coast Com- 
puter Faire comes during the silly sea- 
son, between Fall and Spring Comdex, a 
time when most of the computer press is 
looking for stories. It used to be that the 
Faire was a place to announce new devel- 
opments. That's died away; but the press 
is at the Faire (and it's not hard to get 
more to come if there's a reason) and 
looking for stories. 


Tutsim 

My Faire speech was Saturday after- 
noon. I'd crashed Friday afternoon—I 
hadn't completely recovered from the in- 
fection—so Saturday morning I found 
myself in my hotel room without the fog- 
giest notion of what I should say. Usually 
that's not a big problem; I scratch out 
some notes to remind me of major points 
and speak extemporaneously. This time 


Tutsim Products 

200 California Ave., Suite 212 | 
Palo Alto, CA 94306 

(415) 325-4800 | 
Inquiry 996. 


Vietnam Remembered 

ajr 5o Nw $99 
Wayzata Technology 

P.O. Box 225 

Farmington, MN 55114 

(800) 735-7321 

(612) 460-8438 

Inquiry 997. 


ХепоСору-РС .................... $79.95 
XenoSoft 

2210 Sixth St. 

Berkeley, CA 94710 

(415) 644-0366 

Inquiry 998. 


—— 


I wasn't so sure I could do that, what with 
residual effects of the high fever Га had. 

Anyway, Saturday morning I sat down 
at the Zenith SupersPort and fired up 
GrandView with a view to making some 
notes, and by golly, within half an hour I 
had a pretty good speech worked out. 
There was only one problem. I had no 
way to print it. Surely, I thought. some- 
one at the Faire will have a printer I can 
connect up. If not, well. if worse came to 
worse, I could use the computer itself; it 
is, after all, a laptop. 

I didn't have to do that. One of the first 
people I ran into at the Faire was Walt 
Reynolds. I first met Walt back in CP/M 
days, when his company was called Ap- 
plied I. Now it's Tutsim Products. He 
had a printer that served nicely. 

I've mentioned Tutsim before: it's а 
simulation program that in effect turns 
your PC into a series of analog computer 
operational amplifiers. I don't know just 
how many BYTE readers will remember 
the days of op-amp computers, which did 
multiplication, integration, differentia- 
tion, and suchlike; you connected these 
amplifiers together with precision resis- 
tor networks, fed back some of the output 
to the input for integration, and so forth. 

You can do every bit of that with Tut- 
sim, except that there's no hardware; you 

continued 


— н 
— 


d E А EE 
= a i = = 
| | | 
- F r^ EN Fou г ah am 
= | = | | 52 - 
| | |! ul | 
+. ‚| = | - = = Ж" "i 


| | | T 
Такыр Га 2 
! | е P 
| 1 1 | 1 | il Г | Ё E yu | 
ҢӘКМЕЛХЛО ЖОН 


finally, a professional set of com- 
pilers designed to work together. All 


нж Gey 


TopSpeed"G Міста с. Toe W 
Меге LOU тон 5 Емнен тент 


.. 100% ANSI compatible" 


Integrated environ ment 3 v 
Passparametersin registers 

Expand any function as inline code 

Supports 05/2 


005 Dynamic Link Libraries 
ы Тү Code nie e г 


AEA ТАР 
smart linking 
Tpe-safe linking 
бекетті атала екі anu mimar; model checked a! міні 


Fully automatic make works across libraries 


F 


Short pointers in any segment k 


к 
Time-sliced scheduler for multi-tasking under DOS к 
F 


Hypertext help with library online 


% 


TopSpeed compilers share the same 


= development envi- 


P ronment and use 
| thesame optimizing 
code generator and 


run-time system. 
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1101 San Antonio Road, Ste SOT 
Mountain View, CA 94043 


Phone: (415) 96 7- 304) 


Dreaming of better output _ 
from your laser printer? Discover 


m 


ERI 


OPE 


алары PUSH mr anm 
A ^ ТЫЛ ie 4 T 


© Copyright 1990 Pacific Data Products. Inc. Laserjet is a registered trademark of Hewlett-Packard. 


The Pacific. = 


асһ month, thousands of laser 
Е printers arepurchased by business 
people all over the world- people, like you, 
itt Tealize tite importance of sophis- 
—trertecometemmity-output for success. 
| Duitwitheutaduanced tools to 
enhance.the.canabilities of these laser 
printers, attaining the promise of high 
quality. output сар Бе just a dream. 
Which is why more and more people are 
turning to Pacific Data Products. 

We develop quality, affordable 
products, including PostScript language 
ama fil ts emutauon cartridges, 
| —remorebeards-fent-cartridges and 

nebworking-programs, for HP LaserJet 
and compatible printers. 

These-ereatiwe-selutions can help 
make your dream of the perfect printer 
a reality, To learn more, call or write: 
Pacific Data Products, 9125 Rehco Rd., 
San Diego, CA 92121, (619) 552-0880. 
Fax: 1619) 552-0589. 
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UNIVERSAL 
PROGRAMMER 


XELTEK 


ШШ 


ТОТО 


lll PROGRAMS 


— EEPROM: upto 4 MBits & 16Bit wide 

- PAL; from AMD, MMI, П. NS. CYPRESS etc. 

— 72110 fom AMD. ATMEL. Tl. SAMSUNG & СҮР. 
RESS 


- ЕРІГк from ALTERA INTEL, ТІ, 

- GALs fom LATTICE. 565 & NS 

- FPL: from SIGNETICS, 

- PEELs from ICT. HYUNDAI & GOULD 

— BIPOLAR PROM, 

— SINGLE CHIP: (8745, 8751 Ш 87C51 senes! 


Ш SUPPORTS 


— 328и WORDSPLIT with 4 GANG adaptor. 

- PALASM2/CUPL,ABEL/TANGO, OrCAD ЈЕРЕС files 

— PAL VERIFICATION using TEST VECTOR 

— GAL electronic signature recognition. 

— 87С451,63701 Х/Ү/У & 63705V with adaptor (option) 

— Tests ICs (TTL.CMOS)& D/S Метогуѕ ICs with user 
definable test patterns. 


a Package includes sofware, programming module, high 


speed interface card ана Cable 


B OPTIONS 
- pu adaptors for PLOC, LCC, SOIC, and FLAT-PAR 
5 


- 4 Socket adaptor for E[E]PROMs 
— Socket adaptam for micro. controllers 


LOGIC PROGRAMMER 5395 
— PROGRAMS PAL, GAL, PEEL, EPLD 


— Pull-down menu driven somuere 


E(EJPROM PROGRAMMER 


— Programs 16K-1024K EPROM, CMOS. 
— 1, 4, B, 16, Gana programmers. 

— High of low byte programming. 

— from $150 


EPROM ERASER 
Ш QET-140 (5295) 


· Erases апу 
EPROM just 


4 seconds. 


Ш ET-140 (595) 
- Erases upto 
9 EPROMIs 


Ш ET-265(5285) cmm сан OET-140 


' High capaci 


ғ 


ROMs W, timer. 


1YEAR WARRANTY & 30 DAYS MONEY 


BACK GUARANTEE 


Call Now 1-800-641-1975(Toll Free Order) 
TEL(408) 727-6995 FAX (408) 727-6996 


473 Sapena Ct Unit 26. Santa Clara СА95054 
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just draw the op amps and their connec- 
tions, and your PC does the rest. 

Back in 1982, I told Walt that I thought 
his program was really neat—it lets vou 
do on à PC a lot of the simulations that 
programs like Extend do on the Mac— 
but the price was too high. This year he 
agreed with me: the price for individual 
users is now under $100 (and there are 
special deals for students). 

Tutsim is fun, but it’s also а sound 
professional tool useful for anyone in en- 


ои сап 
think of FracTools as a 
professional ’s fractal 
investigations toolbox. 


gineering. I’ve played about with it for a 
number of things; the latest was to build a 
delayed feedback model of the U.S. 
economy. That's a notion I got from an 
agreeably thin and surprisingly readable 
book, Feedback: A New Framework for 
Macroeconomics Policy by D. A. Ken- 
drick (Advanced Studies in Theoretical 
Econometrics. Kluwer Academic Pub- 
lishers, 101 Philip Dr.. Norwell, MA 
02061). Tutsim works fine for that. 
Tutsim can be used with MathCAD. 
You use MathCAD to write the report 
and build up the problems and then use 
Tutsim to solve the ones that require dy- 
namic feedback or difficult integration. 
Tutsim gives both numerical and graphi- 
cal answers, and while you need to know 
something about how to model what 
you're simulating. beyond that it's not 
particularly difficult to learn and use. 


Old Friends 
Fred Cisin of XenoSoft has been a per- 
manent fixture at the Faire since it be- 
gan. XenoCopy-PC isn't a spectacular 
program for the PC and compatibles; 
what it does is read a whole bunch of disk 
file formats, from Apple to Wang. and if 
there's any way to transfer files from à 
strange disk to your PC, XenoCopy-PC 
can probably manage it. If you've got file 
transfer problems, vou can't really do 
better than talk to Fred about them; if he 
doesn't know who can solve your prob- 
lem, it's likely no one can. 

Another familiar group was Bour- 
baki, an outfit that likes to subtitle itself 


"Revolutionary Software," whatever that 
means. Bourbaki makes two products, 
1Dir+ (pronounced “wonder plus"), a 
DOS utility shell that competes with 
Norton Commander (and which many 
prefer to the Commander), and Frac- 
Tools, which is a kit of programs and 
images for playing about with fractals. 

Fractai 18 a term coined by Benoit 
Mandelbrot to describe objects that are 
similar to themselves at any magnifica- 
tion. For example, the seashore: from a 
great height it is irregular, and as you get 
closer it still 15. right down to the level of 
grains of sand and below. Clouds and 
trees have fractal properties. 

There are also mathematical tech- 
niques for generating fractal images. 
One of these is FracTools. FracTools 
will draw pretty pictures, generate frac- 
tals, help in designing stained-glass win- 
dows, and suchlike. The program is de- 
signed to work with 1Dir+, but it does 
not need to. You can think of it as a pro- 
fessional's fractal investigations toolbox. 

If all you want is to play about with the 
Mandelbrot set (one group of fractals dis- 
covered by Mandelbrot), the simplest 
way 1s to get hold of Mandelbrot 3 from 
Midnight Beach, whose subtitle 15 “Soft- 
ware for its own sake." At $25 this is the 
fastest arid cheapest way to find out 1f vou 
like playing with fractals; indeed, Мап- 
delbrot 3 is startlingly fast compared to 
most such programs. 

The program started out as Jon She- 
mitz's hack for his own amusement and 
only later became commercially avail- 
able. Last year I mentioned the company 
as Emerald City Software. This year the 
company has changed its name. Mandel- 
brot 3 is fast, easy to install and use, and 
cheap. Upgrades are nominal to free. 

I found one bug in the program. If you 
put it on a fast 386 that has a mouse driver 
but no mouse and attempt to direct the 
cursor with the arrow keys, two things 
Occur: the image 1sn't centered properly 
on the screen to begin with, and as soon 
as you touch an arrow key, you'll lock the 
system completely. The remedy is simple 
enough: install the mouse or dump the 
mouse driver. Іп my case, I turned the 
machine off (it was really locked up). at- 
tached the mouse, turned the machine 
back on, and voila!. it worked perfectly. 
I should have had the mouse attached in 
the first place; while vou can run Man- 
delbrot 3 with the arrow kevs, I don't rec- 
ommend it. Use à mouse. It works a lot 
better. 

Mandelbrot 3 requires either an EGA 
or VGA board and is absolutely gorgeous 
when used with а Tecmar УСА board 
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{; et’s face it. There hasn’t been 
a printer built that has all the fonts 
you need. Which is why we created 
25 Cartridges in One! 

It has fonts from 25 Hewlett- 
Packard cartridges, saving you hun- 
dreds of dollars. You get 172 fonts and 
symbol sets such as Prestige Elite, 
Ims Rmn style and Helv style types. 
And our 3.6 pt AFS typeface so you 
can print full Lotus and Excel work- 
sheets. Plus 69 international fonts. 

Just plug 25 Cartridges in One! 
into your LaserJet". It's compatible 
with virtually all major word 
processing software. And even works 
with our Headlines in a Cartridge 
product offering 14-48 pt fonts. 

25 Cartridges in One! can help 
make your dream of the perfect 
printer a reality. To learn more, call 
or write: Pacific Data Products, 

9125 Rehco Rd., San Diego, CA 92121, 
(619) 552-0880. Fax (619) 552-0889. 
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FLASHDISK 


FAST. with an access speed of 240 nanoseconds 


and a data transfer rate of 2048 kilobytes per second, 
FLASHDISK can boot up vour software in a flash. 


SAFE. The fear of losing 


important data сап Бе eliminated 


әгі fcu E because FLASHDISK 
“ҰМЫ ИТІ is nonvolatile. 


No batteries are required. 


mU Ee a i "os Data saved can withstand 
е. ; eee power losses and surges, 
Pub. 9 x SI vibrations, dust, humidity, 

and extreme temperatures. 
FLASHDISK can be 
removed and returned 

to a svstem without data 
loss or corruption. 


ROWS. (Read Often 


Write Seldom) describes 
FLASHDISK which is perfect 
for software programs and data 
bases that are read intensive and 
тау require occasional updating 
but need to be safe from system 
crashes. Write Seldom is descriptive 
because the write times are 

1 megabyte per minute, and 

the chips have onlv been tested from 
one hundred thousand to one million 
rewrites without failure. 
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EASY. Ату ІВМ compatible 16 bit 
computer can use a FLASHDISK. 
Installation is simple and no new commands 
must be learned because FLASHDISK uses 


standard DOS commands. 
The onlv exception is that once data is 
intentionallv deleted. it is trulv erased. 


PRICE. FLASHDISK’s retail price is 
fer Sa S| $1500.00 for a 2 megabyte unit, $2700.00 for a 
МӘКЕ ЕЕ 4 megabyte unit, and $4900.00 for ап 8 megabyte 
| = unit: each unit comes with a опе year warranty. 


For more DONNER 
or technical questions: 


1-800-662-6802 


or FAX 205-533-6333 
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a? 
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For European sales: VenSarnar 
205-837-3007 FAX 205-837-9212 


Distributors and Aesellers Inquiries Welcome. 
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and the 19-inch Electrohome monitor. 
Recommended. » 4 
Midnight Rescue — 
While I was writing this, Roberta was 
playing with a new package from The 
Learning Company, Midnight-Rescue. 
This is an arcade-type game that involves 
trying to rescue the school from an evil 
madman who looks like a cross between 
Albert Einstein and Dr. Demento and 
acts accordingly. Some of the arcade se- 
quences don't seem to work the. way 
you'd expect, and every now and then the 
program cries "Gotcha!" The error 
loops say “Wrong, try againv--bich 15 
unhelpful; as Roberta says, most kids 
hate it when the program says that. 

Her conclusion is that it's a-deceni pro- 
gram and might be a fun game for a 
while. It isn't likely to be the еї опа] 
marvel that it claims to be. If. kids will 
play this, they'll learn a few things and 
may have fun at it. It won't change their 
lives, but then I can't think of menycom- 
puter games that will. ке 
Winding Down ! 
While I was on the road, more stuff accu- 
mulated here. I'll try to sort some of it 
out, but I wonder when. ——— 

The book of the month is The Price of 
Admiralty by John Keegan (1989, Pen- 
guin USA); this is a thoughtfu+history of 
naval strategy and what makes дауа! 
power. The game of the month is Har- 
poon, the computerized versremmet-Eerry 
Bond's modern naval warfare board 
game that provided the major data source 
for Tom Clancy's seapower nevele-- The 
first version had а number of near fatal 
bugs, but the upgraded version 15 pretty 
stable, and the publisher is very good 
about revisions. Harpoon madels.U.S. 
versus USSR actions. 

Just after I got the game, Ireeerved an 
invitation to visit the Soviet Union. I fig- 
ure I better go while it's still a Commu- 
nist country; soon those may-Pe-en-the 
endangered species list. If I don't get 
back, send over more microcomputers. B 


Rn n 


Jerry Pournelle holds a doctorate in psy- 
chology and is a science fiction writer 
who also earns a comfortable тте writ- 
ing about computers present and future. 
Jerry welcomes readers’ comments and 
opinions. Send a self-addresset-Stamped 
envelope ta Jerry Pournelle, c/o, BYTE, 
One Phoenix Mill Lane, Peterborough, 
NH 03456. Please put vour address on 
the letter as well as on the envelope. Due 
to the high volume of letters, Jerry cannot 
guarantee a personal replv. You can also 
contact him on BIX as "jerryp." 22. 
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THE NEW STANDARD FOR 
HIGH PERFORMANCE 
STATISTICAL SOFTWARE 


ж 1 
. COMPLE 


МИТЕ DATE Bii ASE MANAGEMEN 


E CTATICTIP BAI СЫС 
Ea ТА! ISTICAL it 


| AND GRAPHICS 


A powerful, comprehensive, elegant, and super-fast statis- 
tical package for IBM (PC, AT, PS/2) and compatible 
computers. B The CSS optimized user interface with fast 
hierarchical menus incorporates elements of artificial intelli- 
gence; even complex analyses require only a few keystrokes 
(batch processing is also supported). @ CSS features compre- 
hensive, state of the art implementations of: Basic statistics, 
Multi-way frequency tables, Nonparametric statistics, 
Exploratory data analysis with analytic graphs, Multiple 
regression methods, Time series analysis with modeling and 
forecasting (incl. full ARIMA), General ANOVA/ANCOVA 
MANOVA, Contrast analysis, Discriminant function 
analysis, Factor analysis, Principal components, Multidi- 
mensional scaling, [tem analysis/Reliability, Log-linear 
analysis, Cluster analysis, Non-linear estimation, Logit 
Probit analysis, Canonical analysis, Survival and Failure 
Time analysis (Censored data), Quality Control analysis, 
and much more. @ All statistical procedures are integrated 
with fast data base management and instant, presentation 
quality graphics (over 100 types); full support for all mono 
and color graphics boards (incl. VGA) and over 100 plotters 
and printers (incl. the HP and Postscript standards). В All 
CSS screen output is displayed via customized Scrollsheets™ 
(i.e., dynamic, user controlled, multi-layered tables with cells 
expandable into pop-up windows); all numbers in a Scroll- 
sheet™ can be instantly converted into a variety of 
presentation quality graphs; contents of different Scroll- 
sheets™ can be instantly aggregated, combined, compared, 
plotted, printed, or saved. B The flexibility of the CSS input 
output is practically unlimited: CSS offers an intelligent 
interface (read write) to all common file formats (Lotus, Sym- 
phony, dBII, dBIII+, DIF SYLK, ...) and special utilities to 
easily access data from incompatible programs; graphics can 
be saved in files compatible with desktop publishing pro- 
grams (Aldus, Ventura). B CSS data files can be as large as 
your operating system (DOS) allows; 05/2 version coming 
soon. @ CSS precision exceeds the standards of all common 
precision benchmarks. @ Technical note: The CSS user 
interface and all ГО were written in Assembler and bypass 
DOS; graphics and data management were written in 
Assembler and C; the computational algorithms were 
written in Assembler and optimized Fortran. B $495 (plus 
$5 shh); 14-day money back guarantee. 
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ZA StatSoft 
2325 East 13th Street в Tulsa, ОК 74104 = (918) 583-4149 
Fax: (818) 583-4376 


Overseas Offices: StatSoft of Europe (Hamburg, FRG), ph: 040/4200347, fax: 040/4911310, StatSoft UK (London, UK), ph: 0462/482822, fax: 0462/482855, SlatSott Pacific (Melbourna, Australia), 
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Now tt costs 
less to protect your 
little ones. 


a aK TENA чє mom — ҮТ SY 


With AccuSaver" soft- protection in a smaller package. 
ware, everything's saved Апа theres an Accupower 
and restored automat- designed to protect your entry- 


Introducing 
Accupower.* 
The first com- 


plete UPS protection ^ cally—even if you're not level PC, your networks, file 
designed to fit on every desk- there. Thanks to a tech- servers, all the way up to engi- 
top. And into every budget. nological breakthrough, vou neering workstations. 

With Accupower, you get com- actually Tò see how easy it is to pro 
plete protection from the spikes, get more tect your little ones—and all the 
surges and brownouts that hap- 8 = i" =a: time and data you've put into 
pen dozens of times a year. And > а 8 ~ them—see your Emerson dis- 
if the power ever fails, you'll get 1 -  tributor today Or call us at 
up to ten minutes - = ™  F800-Back-UPS. 
ofpowersoyu @ ~ = -— 
сап keep оп work — ,, а кй EMERSON LIPS 
ing and shut down - - TRENT | 
safely, ‚шын o — — ees [le protect the ones you love. 
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Using ап employee 
scheduling package 
can teach you 

many things about 
your business 


t's 6:30 Thursday evening, and you 

are busy trying to get the employee 

work schedule ready so that you can 

post It tomorrow. You run two 
shifts in a suburban convenience store, 
and you have to make sure that the right 
people are on duty. You Jook at your list 
of employees and start to work, knowing 
that it will take you hours and wishing 
there were an easier way. 

The problem with employee schedul- 
ing is that you can't just fill a gap in a 
given day with a warm body. You have to 
make sure that you have the right mix of 
skills and sentority, you have to account 
for people's days off and persona! prefer- 
ences, and you have to account for such 
things as vacations. Finally, уоп have to 
be sure that you're adequately staffed 
during busy periods but not overstaffed 
during slow times. 

А closer look at the employee records 
makes you realize that a headache is in 
the offing. Your head cashier 15 heading 
off for his long-awaited vacation in the 
Cotswolds on Thursday. He's one of the 
people who's capable of running things 
by himself, who's bonded, and who's au- 
thorized by the state to sell beer and 
wine. You have to have an approved per- 
son in the store at all times to sell alco- 
holic beverages. Oh, and Zelda Gonzo 
has just been called to serve on a federal 
grand jury that will be investigating the 
mayor, an activity that will probably take 
months. 

To make matters worse, vou have sev- 
eral employees who have strong prefer- 
ences against the second shift, either for 
family reasons or because the buses stop 
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ЕХРЕНТ ADVICE 


DOWN TO BUSINESS Ш Wayne Rash Jr. 


HO, WHAT, WHEN, 


running at night. Then, you have some 
high school students who are working 
part-time in the afternoons. Balancing 
the needs of the employees. the needs of 
the business. and the requirements of ex- 
ternal events makes you hate having to 
figure out each week's schedule, 


Software to Ease the Troubled Mind 
Employee scheduling is difficult because 
it is an iterative process that involves try- 
ing to fit many variables together as well 
as possible. Two of the tasks at which 
computers excel are handling iterative 
processes and dealing with many vari- 
ables. Given the right software, a com- 
ршет should be а great aid to efficient 
scheduling. So why aren't computers 
used for such applications more often? 
The reason may be that good software 
isn't widely available. Another reason 
may be that even good software requires 
à fair amount of manual work and ad- 
vance planning. 


HY NOT? 


Fortunately, there 15 some good soft- 
ware around. While researching this col- 
umn. I looked at two packages: Who 
Works When 1.1 from Newport Systems 
and Schedule Master 2.01 from Schedule 
Master Corp. While they are quite dif- 
ferent, both attempt to take the drudgery 
out of employee scheduling. To some ex- 
tent, they succeed. 

One of the challenges of scheduling is 
treating employees as people. Thev have 
quirks, sudden changes in requirements, 
and personal preferences about things 
like work hours, and they want their em- 
ployer to accommodate them whenever 
possible. This means that if you plan to 
keep your employees, you can't simply 
assign them a schedule without regard to 
their individual needs. You also have to 
consider external requirements, such as 
labor laws. qualification requirements. 
and even the availability of local trans- 
portation. 

continued 
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DOWN TO 


If you are going to make any software 
package support your business schedul- 
ing, you first must determine your appli- 
cable requirements. You have to write 
down what each employee needs, what 
the business needs, and what the law re- 
quires. If you're using a computer, you 
must have a way for the computer to con- 
sider all this information. Thus, vou or 
someone who works for you has to tvpe 


nce you 
have all your employee 
information in one 
place, you can learn 
new things about 
your business. 


this information into the computer. 

Іп addition, the software package has 
to be able to support the vagaries of the 
employees and other requirements. If an 
employee tells you that he or she needs to 
be off on alternate Tuesdays for a visit to 
a sick uncle, you need to be able to handle 
that. You also must make sure that vour 
employees can go on vacation, and that 
the package can handle other foreseeable 
business interruptions. such as holidays. 

Likewise, you need to be able to define 
skill categories and shift preferences. If 
the state requires you to have at least one 
qualified person on the premises to sell 
alcoholic beverages. or if you need to 
have a bonded employee available to 
make deposits of cash receipts, you must 
have a way to flag these employees, as 
well as to tell the software that these obli- 
gations must be met. 

Most businesses have special require- 
ments such as these. An insurance com- 
pany may need to have a casualty under- 
writer on hand at all times, for example, 
or a hospital may need to keep an emer- 
gency room nurse on call. A package that 
will schedule your employees must be 
able to handle all these factors. 


Helping You Plan 

Although Who Works When and Sched- 
ule Master will do a lot to help you figure 
out when your employees will be work- 
ing, there's still manual work to do. Your 
employees have to determine their pret- 


BUSINESS 


erences, and you have to determine the 
requirements for your business and for 
meeting its external obligations. In addi- 
tion, you have to define shifts, classes of 
employees, standard work hours, vaca- 
tion and holiday periods, and overtime 
requirements, 

Once you have collected or developed 
this information, it must be entered into 
the software's data storage so that it can 
be used to prepare the scheduling. Be 
sure you have developed a consistent 
method of collecting the information you 
need, because this data needs to match 
the information that the software expects 
as Closely as possible. 

Both packages help you with this job. 
Schedule Master includes a large supply 
of employee entry sheets. Each form has 
a place for the employee’s personal and 
preference information, as well as a 
place to enter business-related data such 
as skill level, classification and status, 
and wages. Who Works When includes 
samples of similar sheets that can be pho- 
tocopied for the same purpose, but they 
seem intended for management to fill out 
rather than the employees. 

Despite the work it will save you, no 
scheduling package wil! help you much if 
it’s not flexible enough to handle real- 
world requirements. Both packages let 
you change work assignments after they 
have been scheduled in order to meet em- 
ployee needs that aren't definable by 
standard rules. You might, for example. 
define a minimum shift duration as 6 
hours, and then manually change the 
schedule to give employees some extra 
time off for personal needs or to reward 
them for extra effort. 


Reports 

Ав you can imagine, all this employee 
and work information can be a gold 
mine. Once you have all your employee 
information in one place, you can learn 
new things about your business. You can, 
for example, decide if a particular time 
period is profitable. because you will be 
able to determine the receipts for that pe- 
riod and compare that figure against the 
cost of sales for the same period. Since 
you now will know your staff costs, find- 
ing out the other parts of the equation 1s 
fairly easy. 

Of course, the primary goal of these 
packages is to produce a work schedule. 
Both packages do this, although each ap- 
proaches the job differently. Who Works 
When prints out the weekly schedule for 
each employee and lists the work times 
for each day. Schedule Master prints out 
a daily schedule or a weekly schedule 

continued 


Announcing a First in Data анн Software. 


Throughput and Ease of Use. 
Without Compromise. 


Data Acquisition function; Hamming, Hanning. or Blackman 


= Select, label, and scale display 
windowing 


а Selection of channel, gain, clock source, clock 
rate, and trigger for analog input operations а Bessel, Butterworth, or Chebyshev filters; low- 

а Selection of ПАС, clock source, clock rate, and pass, high-pass, bandpass, bandstop, NE 
trigger for analog output operations allpass; even order (second to tenth); arbitrary = import/export data files from/to other 
configurations industry-standard software packages 

в Arithmetic operations; logical AND, OR; loga- 
rithmic, trigonometric functions; squares and 


E Display titles, gridlines, move axes 


Pertorm statistical analysis 


= Errorless data transfers to/from hard disk or 
memory at speeds up to 250kHz 


mi - . 5 ај 
* Digital 1/0 and counter/timer operations square roots; bit mask; scaling; signal generation Р = 
= Supports 072831, 072821, 072801 and А рр 

072801 series boards Display a 


€ Display data at maximum resolution of 


Signal Processing with graphics adapter 


STATPACK™ Module = Display data during acquisition —Fred Molinari, President PW 
а FFT; inverse РЕТ; auto spectrum; cross = Display files up to 100 windows 
spectrum; power, spectral analysis, transfer ® Browse large files rapidly 


At last, no more software trade-offs! GLOBAL LAB" provides fast 
and easy-to-use mouse/menu control of data acquisition and signal processing 
functions, while fully supporting the industry's fastest throughput rates. 

50, if you're looking for software that will fully support Data 
Translation, IBM PC and PS/2 Series I/O boards, look to GLOBAL LAB. It's 
the only software that won't compromise your position. 


Call (508) 481-3700 


In Canada, (800) 268-0427 


DATA TRANSLATION 


World Headquarters: Data Translation, Ine., 100 Locke Drive, Marlboro, МА 01752-1182 USA, [808] 481-3700, Fax (808) 481-8620 T x 951546 

United Kingdom Headquarters; Data Translation Lid., The Mulder гу Business Park. Wokingham, Berkshire AGL 202, UK., 234 | 233838 Fax (734) 776670, Тік 84011914 

West Germany Headquarters: Data Translation GmbH, Stuttgarter Strasse ББ, 7120 Bietighem- Bissengen West Germany 71 2.54025, Fax 7142-54042 

International Sales Offices: Australia (2] 662-5255; Belgium [2] 465-81 29. Canada (415) 625-1907; China | 1 8587 721 1401 7 Denmark 4227 45 TL Finlana (0) 3511800; France (1) 69077802: Greece (1) 361-4300; 

Hong Kong (5) 448963, India (22) 23-1040. Israel 52-5456085, Italy [2] 824701; Japan (3) 5! 12-55 20, ( 3) 5379-19 3) 355-1111; Korea (2) 718-9521; Netherlan 1ds (70) 399- 5360; New Zealand (64) 2-545313 Norway 12 
331250; Port ugal (11545313: Singapore 7797621; South Africa (12) 803-7 680; Spain (1) 555-8112; Sweden (8) Te: 7820, Sw! trerland 7 1235 3410; Tawan |2) 3039836 

GLOBAL LAB and STATPACK are tr ademarks and Data Translation is а registered trademark of Data Translation, Ing. АЙ oth er trademarks and registerad trademarks are the property of ther respecte holders 
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7 Monitor 
& Control 
The World 


FROM YOUR PC 


The all new SOLUS™ 
Personal Control Computer 
lets you monitor and datalog 
just about any condition in 
the real world. Then, based 
on these monitored condi- 
поп5, SOLUS lets vou 
control a wide variety of 
electrical devices. 

SOLUS makes it possible 
tor any PC user to create 
powerful monitor and con- 
trol applications. Quickly. 
Easily. Inexpensively. And 
with no prior programming 
experience. 


SOLUS comes with a 30-day 
satisfaction guarantee. 


TM 


Call toll free now: 


800-247-5712 


Discover SOLUS today. 
Aad control the world 
around you! 
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applications 
Sily, with 

| no prior 
programming 
experience. 


пшрш 


36 digitalianalog input/output 
channels are compatible with 
standard sensors and output 
devices. SOLUS can be located 


on site, or remotely via modem. 


Solus Systems, Inc. 

4000 Kruse Way Place, 2,285 
Lake Oswego. OR 97035 U.S.A. 
Phone: 503-635- 3966 

Fax: 503-635- 3004 


6 1989 Solus Systems, Inc. SOLUS? and 
Parsonal Gontral Compular" are палата al 
Solus Systems, In 
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DOWN TO BUSINESS 


ITEMS DISCUSSED 


Schedule Master 2.01 
35 еппр1юуее$................... 5595 
300 employees ............... 51995 

Schedule Master Corp. 

P.O. Box 920063 

Norcross, GA 30092 

(404) 662-0781 

Inguiry 1102. 


— = 


Who Works When 1.1 .........5479 
Newport Systems 

P.O. Box 3705 | 
Bellevue, WA 98009 

(206) 451-0537 

Inguiry 1103. 


and indicates employee work times with 
bars that resemble those on a Gantt chart. 
The actual beginning and ending times 
are printed along with the time lines, giv- 
ing you a complete view of the schedule 
at a glance. Who Works When provides 
the actual hours scheduled and also indi- 
cates when you are understaffed and by 
how much. 

Despite the fact that these packages do 
nearly the same thing, they seem to be 
aimed at different types of business. 
Schedule Master, for example, seems to 
be oriented to the grocery and retail 
world, while Who Works When is aimed 
more at hotels and hospitals. You can 
probably use either package with just 
about any kind of business, although 
Who Works When will handle schedul- 
ing for a larger organization than Sched- 
ule Master, which has a limit of 300 
employees. 

Either package will work with most 
small and medium-size businesses, even 
those with complex scheduling require- 
ments. You will still have to do some 
manual work, but the whole process can 
help you manage your business because it 
will force you to look at your staffing 
more carefully. It may even make your 
employees happier, simply because their 
time will be scheduled consistently and 
more efficiently. 8 


Wayne Rash Jr. is a contributing editor 
for BYTE and a member of the profession- 
al staff of American Management Sys- 
tems, Inc. (Arlington, VA). He consults 
with the federal government on micro- 
computers and communications. You can 
contact him on BIX as "waynerash," or 
in the to. wayne conference. 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
034568. 


“Lortech C++ is опе of the best MS-DOS 
products I’ve had the luck to use. I can 
highly recommend Zortech V2.0” 


Scott Robert Ladd — Dr. Dobbs Journal — January 1990 
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Zortech is first again 
with the release of its 
new C++ V2.0 
Developer's Edition 
featuring the AT&T 
C++ V2.0 
specification. 


New V2.0 features 
like Multiple 
Inheritance and Type 
Safe Linkage make 
this the most 
advanced compiler 
available today. 


You get 1500 pages 
of clear, high 
quality, professionol 
documentation. 


Zortech C+ + V2.0 
makes it really easy 
for you to move code 
aver from most other 
leading C compilers. 


Zortech C+ + V2.0 
Developer's Edition 
comes with a great 


new environment that 


lets you edit, compile 


and debug with ease. 


Zortech present 
another "World's 
First” with its new 
С---- Source Level 
Debugger for 
MS-DOS. Once 


you've used our 


F— 
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debugger you will 
never want to go 
back to any other. 


The Developer's 
Edition also includes 
a 99% ANSI 
compatible C 
compiler, seamless 
LIM/EMS support, 
С---- Graphics Shell, 
TSR functions, С+ + 
Tools, Optimizer, 
SAA/CUA style user 
interface, and full 
standord librory 
source code. 


Please callfor our 
calor brochure. 
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PRICES 
C++ Compiler $199.95 
C++ Debugger $149.95 


C++ Tools $149.95 
Library Source 5149.95 
Save $200 - Getthe 


Developer's Edition for 
only $450 (includes all the 


above items). | 
05/2 Compiler SCALL 
C++Video $499.95 


USA: Zortech Inc. 

1165 Massachusetts Ave. 
ARLINGTON МА02174 
Voice: 617-646-6703 
Fax: 617-643-7969 


EUROPE: Zortect Ltd. 
106-108 Powis Street 
LONDON SEI 8 LU 
Voice: 44- 1-316-7777 
Fax: 44- 1-316-4138 
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» 250 УА То 2300 УА 
* Sinewave Output | msec Transfer MAX 
* More Features & Power at a Lower Price 


Shutdown Interface To: 
Microsoft " 3Com 
LAN Manager 2.0 ' System V Unix 
Novell > SCO Xenix 
LE Banyon ' Custom Configurations 
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UNINTERRUPTIBLE POWER SUPPLIES 
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SLIMLINE AT650 UPRIGHT AT 800----! 


Due | 
— | 
| 
| 
NEW А.Т. MODELS Ask About Our Novell Approved n 
——А | $33900 | MONITOR BOARDS 
ARA TEM f 
ON-LINE UPS MODELS  ... mie чә ерме 
ae Шы ^ Carrollton, TX 75007 | (214) 446-7363 
1000VA То 5ОООУА 


| АТ1200 $1179.00 
АТ1600 | 51479.00 Sinewave Output | 
AT2300 51979.00 220 Volt Models for International use Available 1 -800- 2 3 н = 1 1 1 1 


FAX: (214) 440-9011 TELEX: 140275 OMEGA 
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Apple can regain its 
prominence if it tackles 
problems with both 
the low and high ends 
of its product line 


о far it’s been a tough year for 

Apple Computer. Yet another re- 

organization, this time in the 

company’s upper echelons, ush- 
ered in calendar year 1990. Nor were the 
lower levels spared: Layoffs sent many 
longtime Apple workers to the unem- 
ployment line. A lot of analysts, colum- 
nists, pundits, and just plain folk have 
suggested that 1990 is the watershed year 
for Apple. Well, it’s not my style to “sug- 
gest” anything. I pretty much bull ahead 
where other people fear to tread, so let 
me make my predictions about Apple for 
this year and next. 


Crystal Ball Time 

Prediction number 1: This year is the 
most important year for Apple since the 
debacle known as 1985. If Apple can’t 
get costs under control and build cheaper 
computers that fit the real business mar- 
ket out there (not the imaginary Depart- 
ment of Defense budget-style industry 
dreamed up by the marketing depart- 
ment), it will fail. 

Apple must spend its money where it 
will do the most good: real customer ser- 
vice (beefed-up training and implemen- 
tation assistance in each Apple opera- 
tional region) and real customer support 
(toll-free telephone hotlines as a starter). 
These are services that other computer 
companies managed to offer without go- 
ing broke years ago. Apple has to follow 
suit. 

Prediction number 2: Apple will an- 
nounce the Macintosh Classic (often 
called the CheapMac). With its two big- 
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RISING FROM 
THE ASHES 


gest top-brass detractors (Allan Loren 
and Jean-Louis Gassée) now gone, now- 
reigning chief operations officer Michael 
Spindler will ram it through the Fremont 
factory before the year is up. 

It will list for less than $1000 and cost 
much less than that to make, allowing 
Apple to still make a good buck. It will 
use a 16-MHz 68000 CPU (Apple hasn’t 
stockpiled 5 million of these suckers for 
nothing), and it will come with at least 2 
megabytes of RAM (so that System 7.0 
will run), a built-in 20-MB hard disk 
drive, and a 1.44-MB FDHD drive. The 
design will emphasize modular con- 
struction and the current 9-inch, 512- by 
348-pixel monochrome monitor that the 
Mac Plus, SE, and SE/30 use. 

Prediction number 3: Apple will lower 
its price line across the board to fit every- 
thing in under its most expensive ma- 
chine, the IIfx, which was announced in 
March. The company has to compete bet- 
ter with Unix workstation vendors, who 


have taken the high ground from them. 
The IIfx is a nice machine—unless it has 
to compete pricewise with SPARCSta- 
tions, IBM RISC System/6000s, and 
NeXT Computers. Then it comes up way 
too short for the money. 

Prediction number 4: Apple will rise 
from the ashes of slowing sales in 1989 
and 1990 and the draconian measures 
needed to make it profitable again. Next 
year will be one of rising Apple expecta- 
tions and profit margins, as Spindler gets 
control of things and brings some com- 
mon sense to the company. 

Expect to see more Apple CPUs in 
1991 that further broaden the product 
line, improve the Mac’s price/perfor- 
mance ratio, and help remove Apple's 
worst problem, the “not invented here" 
syndrome. Among these new CPUs will 
be several new Macintosh Portables, in- 
cluding models that are actually portable 
and affordable. 


continued 
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| Boomerang 2,0................... $30 
| Zeta Soft 

| 2425B Channing Way, Suite 492 

| Berkeley, СА 94704 

Inquiry 981. 


| MasterJuggler 1.5 ........... 589,95 
| ALSoft, Inc. 

P.O. Box 927 

Spring, TX 77383 

(713) 353-4090 

Inquiry 982. 


Prediction number 5: Apple will re- 
lease 68040- апа RISC-based Macs in 
1991, While Apple won't be able to keep 
pace with Sun's latest SPARC implemen- 
tations or even IBM's RISC monsters, it 
will make an effort to remain competi- 
tive, especially by off-loading work that 
burdened the CPU onto application-spe- 
cific ICs and custom processing chips. 
Also. Apple will ship its first computer 
designed as a multiuser system from the 
ground up, something I call the Mac 
MultiTower. It will run both multiuser 
A/UX Unix and a multiuser, preemptive 
multitasking version of the Mac OS with 
а zippy new Finder. 

Prediction number 6: Even if I am 
wrong about all the specifics involved 
with my Apple "phoenix" scenario, I 
had better be right about the generalities 
it involves. If not, then Apple's survival, 
even as a niche computer company, is 
anything but certain. 


Workstations Galore 

Workstations are the single most interest- 
Ing segment of the microcomputer mar- 
ket. Except for laptops, workstations are 
the fastest-growing portion of a market 
that has flattened overall sales in the past 
[WO years. 

The serious workstation vendors— 
Sun, Hewlett-Packard, Apollo, NeXT, 
Tektronix. DEC, and now ІВМ--һахе 
figured out that higher-powered Unix- 
based personal computers networked to- 
gether with Ethernet and Network File 
System (NFS) and running graphical 
user interfaces (GUIs) like the X Win- 
dow System. Motif, and Open Look are 
where computing is heading. 

The hot stuff in computing is worksta- 
tion technology. More CPU power is 
now on your desktop. А local disk drive 
provides storage for some of your data, as 
well as backup capabilities, but most of 
your files and all vour applications are 
stored elsewhere on a networked file 
server managed by the network. If vou 
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need more CPU power than your desktop 
machine can provide, the networked 
workstation system can tap the power of a 
CPU server that’s been optimized for 
your specific needs. 

Sun makes such systems, and, in fact, 
it is the leading vendor. But the worksta- 
tion revolution is not of Sun's making 
alone. The fact is that you can build a hy- 
brid networked system of workstations 
from several major vendors that will 
work as if they were all from one com- 
pany. Although the reasons are simple. 
they bear repeating. 

One. the primary operating system for 
any workstation network is System V 
Unix with Berkelev 4.3 extensions or 
some higher-performance variants (e.g.. 
Carnegie Mellon University's Mach). 
Unix has been around forever, has been 
significantly enhanced over time, and 
has a large. vocal group of supporters. 

Two, the glue tor sharing files is Sun's 
freely available NFS. More than 78 ven- 
dor-specific implementations now exist. 

Three, all the networking transport 
basics are provided bv the tried-and-true 
Ethernet-compatible TCP/IP protocols. 
TCP/IP, like NFS, is freely available and 
has become an industry standard. 

And four, a GUI that will work across 
all the workstations you have plugged 
into this network has been around for a 
few years in the form of MIT's X Win- 
dow System, which is also freely avail- 
able. This gives application program- 
mers a standard interface to write for and 
makes your desktop look the same no 
matter what workstation you're on. 

Apple has to become a major worksta- 
tion vendor if it expects to survive. It 
should extend its Mac GUI into a version 
for A/UX and other non- Apple Unix im- 
plementations and peddle it as an X Win- 
dow System-compatible alternative to 
Motif and Open Look. That extended 
Mac GUI should include the cross-plat- 
form development tools that program- 
mers will need. Perhaps Apple should 
also license NextStep as part of this new 
workstation strategy (I'm nor kidding). 

Within five years, virtually all the 
computers that we place on our desks 
will be plugged into a network of some 
kind: in larger businesses. universities, 
and other institutions. these will be 
workstation networks. IBM's recent an- 
nouncement of its RISC System/6000 
line of RISC-based workstations points 
this out more than any other activity by a 
vendor in the past vear. When ІВМ, а 
company that derives most of its revenues 
from large computers (mainframes. 
minicomputers, and its proprietary net- 
works). says that Unix workstations are 


very important, it's time to listen, Apple 
should be listening. too. 


Tip of the Month 

Masterluggler is one of my favorite util- 
ities. A Suitcase II competitor, it lets you 
load as many fonts and desk accessories 
as you want without hacking away at your 
System file. Although its importance 
once System 7.0 is out is unclear (System 
7.0 promises to rationalize DAS and fonts 
in a way that may make MasterJuggler 
unnecessary), its capabilities with the 
current Mac OS make it part of my daily 
Mac environment. 

If you use MasterJuggler and have a 
Мас IIci, you've probably run into some 
intermittent memory problems when 
using MasterJuggler 1.5 (the latest major 
release). This seems to be related to the 
IIci's ROMs, System 6.0.4, and the way 
that MasterJuggler gets loaded into mem- 
ory. According to ALSoft, MasterJug- 
gler's creator, these problems can result 
іп MasterJuggler not loading, an applica- 
tion crashing each time you use it, or ab- 
errant behavior with different applica- 
tions launched under MultiFinder. 

I've run into a number of niggling lit- 
tle problems that mostly relate to not be- 
ing able to load MasterJuggler at System 
start-up. I've also run into a conflict 
with the useful Boomerang shareware 
cdev. Boomerang adds some additional 
file management commands to Standard 
File dialog, making life with lots of files 
and applications much easier. Unfortu- 
nately. І can't run MasterJuggler 1.5 and 
Boomerang 2.0B9 at the same time. 

[ve given up using Boomerang for 
now because of these problems. since I 
need MasterJuggler more than I need 
Boomerang. When à new version of Boo- 
merang comes out, ГІП install it and see 
if that fixes this conflict. As to Master- 
Juggler and its intermittent problems 
with the IIci, I suspect that ALSoft will 
eventually pin down the conflict and 
issue an update to version 1.5. With Mas- 
terJuggler's sound- and FKEY handling 
capabilities, ГІ likely remain a loyal 
MasterJugglerist, even after System 7.0 
has obviated the need for its font- and 
DA-handling features. Ш 


Don Crabb is the director of laboratories 
and a senior lecturer for the computer 
science department at the University of 
Chicago. He is also a contributing editor 
for BYTE. He can be reached on BIX as 
"decrabb." 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 


Double your work space. 
Triple your real power. 
Access 100% of your memory. 


If you are now using a 286 based system, what 
ALL CHARGECARD™ will do for you is nothing short of 
marvelous. 


Instead of spending thousands of dollars on new 386 
equipment, you can upgrade with ALL CHARGECARD"" from as 
little as $299. 


You won't have to disable system board memory to 
multitask Windows ™ or DESQview ™ under EMS 4.0! Plus 
you'll be able to move memory resident programs, like any 
network shell, and Files, Buffers, Lastdrive and Device Drivers, 
out of your conventional DOS space, above 640K. 


You'll be abie to load those monster spread-sheets and 
switch instantly between applications without sacrificing speed 
or the use of your network. In fact, you'll even outperform a 
386 of the same clock speed on some of your DOS programs ! 


ALL CHARGECARD™ is not a here today obsolete 
tomorrow idea. It's one in a line of memory management 
upgrades which have been designed to boost performance 
and productivity in all your present computers. These 
include: ALL CARD™ at $395 for the 
PC and XT, and ALL CHARGE 386™ at 
$99 for 80386, 3865Х and 80486 
based systems. 


CALL ALL COMPUTERS TODAY FOR 
MORE DETAILS AND THE NAME 
OF YOUR LOCAL DEALER. 


1-800- MAP IT ALL 


"ALE CHARGECARD gives AT systems 
386 power ..." - PC WEEK 


"ALL CHARGECARD squeezes 
the last ounce of RAM out of your 
286..." - РСМАСА?ІМЕ 


"The biggest shock of all? ALL 
CHARGECARD actually works as 
claimed ... a must buy ..." 

- PC WORLD 


Available at ІВМ Authorized dealers. 
Businessland, selected Computerlands and 
other fine compuler outlets. Also. nationally 
distributed through Ingram 

Micro D 

Certilied by Lotus Ashton-Tate Novell Benyen 3Com ІВМ RANC ee 2 
CES TOPS, iDNe: and many others AL brand names and MEMOR, ^ Turm "f 
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spring COMDEX 
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WINNER.. ‘Add In 


Boards 
- r PE WSRLD 
( НАНбЕр; Win -Z | 'CWeRLD | Upgrade 
м MORY Product 
АСЕН of the 
Year 


COMPUTERS INC. 


All you'll ever need for memory management and upgrade technology 
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Adobe Systems ... NCP 

Streamline Windows 1.0-Converts your 
bitmapped images to PostScript format. 
Imports TIFF, PNT, and PCX formats. 
Exports to EPS, Illustrator, Corel Draw 

and Micrografx Designer......... ‚ $229. 


31/2" format available from us. Specify 
when ordering. 

ж package includes both 51/4” and 31/2” 
disks. 

H 3!/2" format available from manufacturer 
by request. Call us for details. 

CP —copy-protected; МСР —not copy-protectec 


The four-digit number next to each product 
is the product's ITEM NUMBER. Please refer 
to this number when ordering. Thank you. 


SOFTWARE 


We only carry the latest versions of products. 
Version numbers in our ads are current at press 
time. 


Laserlools ... NCP 

[e] Prin Cache 2. 11-Get back to work FAST 
while your printer flies! Not only is Print- 
Cache the fastest buffer available, it saves 50 
much time critics call it "the best,’ 


(PC Magazine, 4/90) 
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Adobe Systems ... NCP 


@lllustrator Windows 1.0. .. S279, 
mStreamline Windows 1.0 ...... 229. 
Aldus ... NCP 

OPageMaker 3.0 . ............ 499. 
Alpha Software ... NCP 

MAIS Рош 1Л.............. 318. 
aAloha Works 2.0 ........... . BY. 
Application Techniques ... NCP 
pIPizazz Plus. ....,......-.. 69, 
Ashton-Tate ... NCP 

DdBASEIV Т9;........... 499. 
Autodesk ... NCP 

CiAutosketch 2.0,.............. 95 
DAutosketch Animator 1.0...... 245. 
Avery ... NCP 
ш|араїР®ю1.0................ 43, 
Bitstream ... NCP 


wCollections: Newsletters, Flyers, Books 
& Manuals, Reports and Proposals, 

Presentations or Spreadsheets each 159. 
[б Ғолһмаге.............. 


Delrina Technology .. NCP 
| «т 2.1-New Version! Includes many 
new features. $30 rebate inside brings your 

| net cost tojust 5129!............. $159. 
Bloc Publishing ... NCP 
MDisk Vision 1.1............... 45 
Ferman 2.00 ....,.......... 55. 
@PopDrapPLUS1.0............ 59 
@Print НЙЕБЕ13З................ 59, 
Borland International . . МСР 
&lurbo C Professional Pack 10 DENS NA 
B Turbo Pascal Professional Pack 1.0. 175 
Quatro Pro 1.0............. Beh. 
mParadox 3.0..,............. 468. 
Brightbill-Hoberts ... NCP 
CVE ЫР ve aaa ra 85. 
Broderbund ... CP 
“ІМеу/ Print Shop (NCP) ........ 39 
жМетогу Mate 3.01 (NCP) ...... 45 
ButtonWare ... NCP 
ШРЕ-ВІЗ0................ 75 
Саеге .. МСР 
sOmnipage 386 2.1 .......... 599 
Central Point ... ЧСР 
«PC Tools Deluxe 6.0........... 89. 


ОСоруи PCB... ae 27 


each 99. 


Corel Systems .., 


Chronos Software ... NCP 
@WhoeWhateWhen 1.09 ...... $119 
Concentric Data Systems ... NCP 
еН & A Relational Report Writer 3B 108. 
Corel Systems ... NCP 
CCorelDRAW! 1.2 . . T 329. 
Crosstalk Communications ... NCP 
riCresstalk XVI 3.7 ............ 119. 
riCrosstalk for Windows 1.0..... 123. 
Data Storm ... NCP 

MPROCOMM PLUS 1.1......,.. 52, 
Delrina Technology ... NCP 
“РегҒОНМ 2.1 (330 rebate!) .... 153, 
Delta Technology ... NCP 

Direct Access 5.0,............ 52. 
Digital Composition Systems ... NCP 
wdb Publisher Report Maker 2,0 . 185. 
Dow Jones ... NCP 

«e News/Retrieval Membership Pkg. 24. 
BMarket Analyzer 2.01... ...... 225 
RMarket Analyzer Plus 2.0...... 325. 
5th Generation ... NCP 

ОМасе Utilities 1930,........... 89 
mPFastback Plus2.1 ........... 108. 
FormWorx ... NCP 

OFormWorx with Fill & File2.5 .... 85, 
Fox Software ... NCP 

AFFAN. o aa eee 489. 
EFoxbase Plus2.1.,.......... 199. 
Funk Software ... NCP 

а 7] 17 R ZT ............... 42. 
ПАЇМау5 1.2................. MS. 
Generic Software ... МСР 

HGeneric CADD Level 3 1.1.5... 225. 
Great American Software ... NCP 


СОпе Write Plus AFER еже 2.06 179. 
e Money Matters 1.0. . . 8B. 


Harvard Associates ... 

БЕР Lote 5.5 5, лй л... а 59. 
Hilgraeve ... NCP 

(«HyperACCESS/5 1.0 (DOS & O&Z) 115. 
IBM ... NCP 

MStoryboara Plus 2.0. ......... 239. 
ЕСШ O ..........-..... 239. 


NCP 


C Core DRAW! 1.2-The world’s finest PC 
illustration software now comes with even 
more value: Corel TRACE, over 100 rype- 
faces, over 300 clip-art images, a Pantone 


license—all bundled in for се 


5329. 


-for planting seeds 


Individual Software ... Norton-Lambert ... NCP 
2408 DPrelessor DOS4A........... $27. 4928 OClose-Up Customer3.0...... $135. 
6222 s*Resume Макег 1.0 ..... ЖТТ. 29, 4929 OClose-UpSupponta.d........ 155. 
IntüTt NCP Paperback Software ... NCP Мк Worl far Windows 
2426 ФОцскеп 3.0................. 39. 6358 OVP-Planner3D1.0 ....... ‚+. ТІЗЕ [ 2 : 
Laserfools ... NCP PC Globe ... NCP 
6882 эРйПтСасһте2 2 .............. 99. 5902 OPC slobe3.0...............- 39. 
Lord Publishing ... NCP 5900 ПОРСШ$5А1О................. 39. 
5191  wRonstadt's Financials 1.02,..... 75. Personics .. NCP 
Lotus... NCP 3126 MSeeMORE 20... ,,.,....... 54. 
сое с ЯЯҺ................. cal 4328 @LookALink1.1.............. БЭ. 
5653 01-2=8—22,.,..,............ cal 4384 ®Шїгамыоп20............... 79 
5134 ®Мадә!ап2.0............... 119. Peter Norton ... NCP | 
4131 ж Agenda UE M i. ЕЖ 3152 (Norton Commander 30. .,...., ga. aS 
2660 ГНавізпсе Plus3.01.......... 345. 3146 MAdvanced Utilities4.5 ........ ‚ 99. ; | 
МЕСА ... NCP 6397 Тһе Norton Backup 1.0........ 99. МЕ i | 
2798 OManaging Your Money 6.0 ..... 119. Precision Software ... NCP te] Word for Windows—Combines the power 
7002 Home Lawyer 1.0 ..... Apre 69. 6600 @Superbase 4 for Windows ..... 449. of Word for the PC with ease of use and 
"S aiia ^ M T -— Se ... NCP WYSIWYG accuracy of Microsoft Windows. 
34 OGarseaGopy Plus 5.2 (2req.)... 115. 4 ше 10............. . 49, ul 1 ^8 
Micrografx ... NCP 3221 (Expanded Memory Mgr. 386 5. 0. 59 batons graphics and е пот ns 5829 
6294 HDrmWTPius10 ,.............. 280. 3220 COESQVew226.............. 79. "PP cations into your documents . | 
Micro Logic ... NCP 4586 ODESOView 386 1.1.......... 129 | „= 
2968 ОТогпадо 1.8..,..,........... 55. 6400 DManifest 1.0........,.,...... 39 3542 OSoftware Carousel 3.01 ..-:-... 55 
6787 Шшіліпдшіксі 1.1.......... TT. - и Software Publishing ... NCP 
Microlytics ... NCP 3499 OPFS:First Publisner3.0 ......,. 99 
Sf) ЕОНИ ce cea eee. AB 3478 OPFS:FirstChoiceS.02 ........ 105, 
Microsoft ... NCP 3496 (Professional Write 2.12........ 149. 
2860 CLéarning DOS un БЕ... меш 35. 3493 Professional File 2.01 . sa, 199. 
2899 OWinmmdows2862.11............ 69. 3482 OHarvard Graphics 2. 13. .. 2339, 
2904 ГПЇМөгКЕД20-................... 99. 6289 Draw Partner 1.0 (for Harvard Graph. ) 58. 
2901 TTWÉNTED.. uuu Lus... 209. Symantec ... NCP 
6195 MWordforWindows.........., 329. 3412 mGrandview 1.0.....2........ 199. 
2856 MmExcel 2.1 (reg. 80286/80386) ... сай 3425 DORÁASO.......... па, 
6133 “-Ехзәнмог 05/2 1.0 .....,..... . 339 3431 OTimeline4.0..,..... TTE: 
5188 DQuickPascal 1.0 ..... sess 55 Systems Compatibility ... NCP 
2894 ГІЛПТЕЛӨІС4.5........... ,.. 68. 6564 OSoftware Bridge 4.1. .....,.... 79 
2895 ПОшСКС2.0................. 69. M-— TIMESLIPS ... NCP 
2853 @CCompiler6.0.......-..... 339 | ‚ 2887 ПїТїтөзїїр5!!З.4............. 169 
Multisoft-... NCP Multisoft ... КСР 6994 OPercentEdge1.0............. 69 
6805 CPC-KwikPowerDisk 1.0.....,.. 49 | ОРСК Power Pak 1.5—Tremendous perform- Timeworks ... NCP 
4925 MPC-Kwik Power Pak 1.5 ........ 78. 6253 @Publish-lt!1.4........ ae " . 115: 
Molo.Press ... NCP TOPS ... NCP 
2882 DUWilMaker 3,.0................ 35. | Sereen Accelerator (with ReView & screen 6675 OTOPS Network Bundle3.0,.... 159. 


blanking), & Keyboard Accelerator ... $79. 


Reality ae ge a a. NCP 


6572 MmWealthBuilder 1.01. TUTDEL L7 
Reference Software Өй ОМСР 
4396 MGrammatik!V1.0............. 52. 


Revolution Software ... NCP 
4480 @VGA Dimmer 2.01 (screen saver) . 19. 
RightSoft ... NCP 


4155 iRightWriter 3.1............L.. 54. 
батпа ... NCP 
5799 Ami Professional 1.0 ...... .. 309 
Softlogic Solutions .., NCP 
3546 ODisk Optimizer 4,05,......,...,. 45, | МЕСА .. NCP 


[e Grammatik IV 1. (-Chedas for grammar, style, | Home Lawyer 1.0-Let Hyatt Legal Services 
usage, punttoauon and spelling errors in one 1- 9 00 | ү 76- Y d Y 7 help you through the legalese by using plain 
pass! Now-works within WordPerfect 5.1, English. Contains 16 commonly used 


Microsoft Word 5.0, Professional Write 2.1, MMC геи ee 7308 documents and guides you step-by-step 
WordStar 3.9, XY Write Ш & more. ... $52. Marlow, NH 03456 through each one 


SALES 603/446-7721 FAX 603/446-7791 


апа checking out 


RECREATIONAL/EDUCATIONAL 


TOPS ... NCP 
Network Bundle for DOS 3.0-Allows you to 
quickly and easily share files, electronic mail 
| and printers between your Apple Macintosh, 
IBM PC and/or Sun Workstation. Now 
includes Inbox EMail software 


3720 


Flashcard 2.1 (Apple laik network card; 
1 year warranty) ......-.,-.... 155 
Traveling Software ... NCP 

4190 Battery Watch 2.0 (3'/2" only)... .. 35 

5179 Wlaplinkill3.0.,.........,... 85 
True BASIC ... NCP 

3561 Mlrue BASIC 2.1 .:,........... 52 
Vericomp ... NCP 

3765 MSoftbBytes2.0................, 35. 

6771 Memory Master 1.0........... 45 
WordPerfect Corp. ... NCP 

3799 MWordPerfect Library2.0........ 75, 

3804 DCWordPerfect5.1............. 265. 

6665 mwDrawPerfect 1.0............. 279. 
WordStar International ... NCP 

2825 OWordStarProf.6.0.......-... 279, 

5000 OUpgrade to Version6.0........ 89. 
Xerox ... NCP 

3812 OVenturaPublisner2.0........, 529. 
XTREE .. NCP 

6161 MxXTreeProGold14.3.,....,..... 75 


Micro Logic ... NCP | 
iS Info Select 1.1- The fastest most exciting new 
way to deal with notes, ideas, plans, con- 
tacts, and all your RANDOM information. 

| Easy yet powerful. Endless uses 


$159, | 


5701 
6295 
о851 


6436 
4659 
5804 


4454 
5823 


2858 


3159 


6023 
6796 
5106 


Broderbund ... СР 


[Where/Time Carmen Sandiego? .. $32. 
gThePlayroom ............... 32. 
IRs Gabe. - atte. cee. 
Electronic Arts ... NCP 

gHunt for Red October ........, 20. 
Chessmaster 2100{СР)........ ЯН. 
» Deluxe Paint Il (Enhanceg). . .... 8g, 
Microprose ... CP 

OF-19 Stealth Fighter ........... 33. 
ОВеа Storm Нісіпа............. 39. 
Microsoft ... NCP 

OFlight бітШшаюг4.0........... 28. 
Parlor Software ... CP 

OBridge Parlor2.3.....--...-., 48, 
Sierra On-Line ... CP 

@Leisure Suit бату!!........... 39 
Codename: Ісетап,.......... 39. 
MSpace Quest 111 .............. 39. 


TIMESLIPS ... NCP 

C] PercentEdoe 1.0—Calculate mortgage rates, 
present values, annuities, savings and loan 
balances, and more. Fill in the blank interface 
completes the calculation once sufficient data 
is entered, “Pop-up” mode available .. $69. 


5993 
3435 


3438 
3439 


6812 
6811 


1299 


Spectrum Holobyte ... NCP 


ӘТУЕШГІ8..................... 22, 


Stone & Assoc. ... 


Му Letters, Numbers, Words (2 to 6/22. 
# Young Math (ages 5fo8)....... 22. 
D2nd Math (ages 7і016)........ 27. 


True BASIC, Inc. ... NCP 
HKemeny/Kurlz Math Series: 
10 е5, ...... 


HARDWARE 
Manufacturer's standard limited 
warranty period for items shown is 
listed after each company name. 
Some products in their line may 
have different warranty periods. 


American Power ... 2 years 

200DL (stand-by power source) . 155. 
3605X (stand-by power source)... 255. 
AST Research ... 2 years 
sixPakPFlus 384k C/S/IP ... ..... 187 


. each 45. 


Boca Research ... 5 years 

1024 VGA- Affordable 16-bit non-interlaced 
graphics with 312K. Perfect solution for 
Windows, AutoCAD 


| Super VGA-(800 x 600) 16/8-bit 135. 
VCA-(640 x 480) 16/8-bit 
СбхРак286512К.............. 209. 
RAMpage Plus 286 512Ж........ 419. 


RAMpage Plus Micro Channel 512k 419. 
Boca Research ... 5 years 
ВОСАНАМ/АТ PLUS (0-8 Meg ext.) 135. 


| TophAT (16-bit backfill 512K to 640K, 


ЛЕМДЕ taa E iea a T CET 79. 
ПОВоаготогАТ............... 5З. 
О Board for Microchannel S/S/P . 109. 


Brother International ... 1 year 
HL-8e Laser Printer........... 1799. 
HL-8Ps PostScript Laser Printer . 2949 
Compucable ... 2 years 

2-Position switch box ......... "e 
Cuesta ... 1 year 


Datasaver 400 Watt (power backup) 429 


Curtis ... lifetime 
ЕШЕШЗІСӘР-2,................ 36. 
Ruby SPF-2 (6 outlets) ......... E-- 


Huby-Plus SPF-2 Plus. .......... 85. 
Datadesk ... 3 years 


WINGED 2 . 175. 
Diconix ... 1 year 
150 Plus Printer (Parallel). ....... 959, 
Epson ... 1 year 


We are an authored Epson Sere Center 


FX-B50 (80 col., 264 cos, Әріп)... call 
FX-1050 (736 col., 264 cps, Э pin). . call 
(02-510 (80 col., 180 cps, 24 pin)... call 
LGO-850 (80 coL, 264 cps, 24 pin) .. call 
LO-1010 (736 col., 180 cps, 24 ріп) call 
LO-1050 (136 col, 264 cps, 24 ріп) call 
LQ-2550 (136 col., 333 cps, 24 pin) call 
LX-810 (BO col, 180 cps, Әріп).... call 


Printer-to-IBM cable (86 feet)... .... 15. 


5th Generation ... 1 year 

Logical Connection 512К........ 449. 
Hayes ... 2 years 

Smartmodem 2400 ....... 349 


Smartmodem 24008 (w/Smartcom Il) 278. 


Hercules ... 2 years 

Graphics Card Ріпв............ 189. 
Hewlett-Packard ... 1 year 

LaserJet Ill (w/ton&er) .......... 1679. 


Silicon salad days. 
(Or, how we mind our Peas & Cukes.) 
ay up north in the fertile crescent of Marlow, NH 


just scatter your seed any which way. 


(pop. 562), we know how to dig down deep. 


Which is pretty difficult (even for our celebrated 
20 mole team) since the bedrock's just inches below the 

surface and the growing season's shorter than the day is 

long. But, with the winds of change blowing non-stop 


through the micro fields, you can't 


You have to put down roots! We 
ought to know—we were the first 


company to sell peripherals and 


software exclusively for IBM personal 
computers. So when customers call 


us for product specs, prices, or 


technical assistance, they're dealing with a company that 

has its paws (and peas) planted firmly in the ground. 

А window-based system you can grow with. 

Up here in Marlow, our imagination isnt the only thing 
that's fertile. [n fact, it's small potatoes compared to our 

PC Connection Mint Garden which comes complete with 
soil and seeds for growing a luscious crop of Spearmint, 
Peppermint and Lemon Balm right on your favorite 

window. Put a fresh sprig in your 

favorite beverage and we're sure it 
will add a delightful je ne sais quoi 
(which means that we have no idea 
what it will add—but it'll taste good). 
It's free to everyone who places an 
order of $500 or more between now 


and June 30. 


Grow your own in a PC Connection Mint Garden. 
Offer not available outside the Continental U.S. or 
to accounts on net terms. One per customer. 
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Intel ... 


6582 
6581 


6421 

2352 
5119 

6420 
2346 
4266 
4267 
5336 
03402 
4272 
5396 
4275 
4857 


2370 
2369 
4750 
2377 
2372 


2587 
0582 
5697 


2518 

5801 

5800 
5802 
5464 
5151 

6029 
4297 
6786 
6669 
6013 


2897 


2 years 
Above Boards~FREE Quarterdeck QRAM 
and Manifest with any Above Board or 
piggyback, now through December 31, 
do ra 


‚. ес Intel listing for prices. | 
LaserJet IIP (w/tonar) . . ‚.. 1039. 
DeskJet Plus (w/ink cartridge) .... 719. 
Intel ... 5 years 
2400В MNP Internal Modem .... 199. 


2400B Internal Modem 2 (for Р5/2) 249. 
2400 Baud External Modem 179. 
2400EX MNP Modem. ........ 229, 
Inboard 386/PC wil Meg (w/free Ami) 519, 


- 4 F Рр ч 


Above Board Plus 512К.. .. 419, 
Above Board Plus \/O512k,..,.. 449. 
Above Board Plus82Meq,..... 599, 
Above Board Plus 8 1/0 2 Мед . .. 629. 
Above Board 2 Plus 512k ....... 4689, 
Above Board MC 320k .., 359, 


Connection CoProcessor шақа 529. 


Visual Edge ..... ., 448, 
MATH COPROCESSORS 

80287-8 (for B MHz 80286 CPU' s) . 199. 
80287-10 (for P5/2 Models 50 & 60) 229, 
В03875Х (for 803865Х CPU' s), ... 309. 
80387 (for 16 MHz 80386 СРУ5).. 343. 


80387-20 (for 20 MHz 80386 CPU's)399. 


2898 


6007 
6010 


5997 
4306 


4799 
5085 
6208 
4690 
3202 
3200 


6779 
6840 


6833 


Mouse with Windows 286 21... $139. 
MicroSpeed ... 1 year 
PC-TRAC Trackball serial 75.bus 85. 


FastTRAP 3D Trackball sena/ 99. bus 109. 


Mouse Systems ... lifetime 
Trackball (7 yr. wrnty) serial 75, bus 85. 
PC Mouse I| w/PC Paint+........ 89. 
NEC ... 2 years 

Multisync 2А (УСА Monitor) ..... 499. 
Multisync 3D Monitor ..,....... 689. 
Multisync 4D Moniter..., 1199. 
Orchid Technologies ... 4 years 
ProDesigner VGA (BOO x 600) .... 249. 
PC Power & Cooling ... 1 year 


REPLACEMENT POWER SUPPLIES 
Turbo Cool 150 (25°-40° cooler) 129. 
Silencer 150 {84% noise reduction) 115. 
Pacific Data Products ... 1 year 

25 Cartndges in One! (for LJ II, HP ID) 275. 
Memory upgrade for LaserJet ӘРІПІ 
!Meg..... 179. 2Meg 249. 
Pacific Page (PostScript Cartridge for 
LaserJet ТІР) 379. 


bu m kon 
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The titel Inboard 386 PC heips | 
VOU Work ШЕТ. t 


| Intel ... 


Kensington Microware ... 1 year 
Master Piece Flus Remote ...... . 89, 
Master Fiece Plus . . 108. 


Expert Mouse í Trackball for PS/2) . 115. 
Key tronic ... 3 years 

101 Plus Keyboard oa Ma A, 99. 
Kraft ... 5 years 

New Game Adapter (2 game nina e 
3 button Thunder Joystick. . . 29, 
jit) || So a ee nn 63. 
Logitech ... limited lifetime 

Series 2 Mouse (СЭ for PS/2's) . 69 
НІНЕ? Mouse ({С9)............. a5 


Trackman (Trackball) seria! 85. bus 89. 
. 185, 
ScanMan w/Catchword 1.0. ..... 315. 


ScanMan Plus (hand scanner) . . 


Micron Technology ... 2 years 
Intensify 2 Meg Expansion for HP 


LaserJet 1! (upgradeabie to 4 Meg). 328. 
Beyond Mem. Brd. for Model 50 (5726) 359. 


Microsoft ... lifetime Marlow, МН 03456 
Mouse with Paintbrush ......... 109 SALES 603/446-7721 FAX 603/446-7791 
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"DEFECTIVE SOFTWARE REPLACED IMMEDIATELY 


] 


MMC 
Шушы 6 Mill Street 


5 years 

Inboard 386/PC with Free Samna Ami—Gives 
you 90386 processing power, 1 Mb RAM, 
and Samna's powerful windows-based word 


processor (regularly at $129). 30 Day Money 


Back Guarantee. New low price $519. 
Practical Peripherals ... 5 years 
1200 Baud Internal Modem ...... 65. 
1200 Baud External Modem (mini), 77, 
2400 Baud Internal Modem ..... 135. 
2400 Baud External Modem..... 179. 


2400 Baud Int. MNF Modern (Lev 5) 175. 
2400 Baud Ех, MNP Modem (Lev 5) 209. 
2400 Baud Internal Modem for PS/2. 229. 


Safe Power Systems ... 2 years 
sale 425W (standby power bkup) 

safe 4005 
SOTA Technology 


н кан mo ьп d j$ һ оң эп эп а в 


... 2 years 


SOTA 2861-12 (12 MHz accelerator) 269. 


-600/776-7777 


PC Connection 7308 


323. 
TER 408, 


what your PC needs. 


| [ntel .. 


. 9 years 


Connection CoProcessor-Send/receive faxes at 


5402 


7028 
4899 
4902 
6037 


5598 
3140 
5828 
6787 


6432 
4958 


6198 
6200 
6019 


5883 
4931 


Intel ... 


up to 9600 bps from within many popular 

| applications or transfer files with the 
|2400 bps modem option. Includes free copy 
| of FAX-it software. New low price .. 


$529. 


SOTA 3861-16 (16 MHz accelerator) 389. 
Targus ... lifetime 

Notebook bag ................ ҰЗ. 
Nylon Laptop carrying case ...... 55. 
Leather Laptop carrying сазе,... 139, 
Premier leather carrying case ,... 199. 
TheComplete PC ... 2 years 
TheComplete Half Pg. Scanner 400 189, 
TheComplete Page Scanner. ..... 548. 
TheComplete Communicator ..... 558, 
TheComplete Fax Portable ....... 318. 
Toshiba .. 1 year 

T100Q0SE Notebook Laptop (5.9 bs.) . . call 
T1600 Laptop (72 MHz, 20 Meg) . 3248. 
Tripp Lite ... 2 years 

Isobar 4-6 (4 outlets, 6 ft. сога)... 48. 
isobar 6-6 (6 outlets, 6 ft. cord) .... 54, 
LS 800 Line Stabilizer. .,...... . 85. 
Video? ... 7 years 

10241 VGA (includes 512k) ...... 289. 
УНАМ УСА 512K ............. 389. 


9 years 

The newest modems trom Intel provide MNP! 
Level 5 support for faster, more reliable communi- 
cations. Also operates in Hayes-compatible 
mode for standard communication tasks. 
2400EX MNP $229, 2400 Intemal MNP $199. 


TIVE HARDWARE REPLACED OR REPAIRED: AT OUR DISCRETION 


5116 
5117 
5113 
2499 


2917 
5502 
5500 
5190 


5010 
6602 


3106 


6425 
6424 


2285 


So lets dig in! 


DRIVES 


IOMEGA ... 1 year 
Bernoulli || Single 44 Meg Internal $995. 


Bernoulli || Dual 44 Meg External 1969. 
44 Meg Cartridge Tripak (57a"). ., 249. 
PC? Card (controller required) ... 169. 
Mountain Computer ... 1 year 

40-60 Meg Internal Tape Drive.... 379. 
83-152M Ext. Tape Drive........ 793. 
83-152M Int, Tape Drive . 629 


DC2000 Pre-formatted Cartridges еа. 35. 
Pacific Rim ... 1 year 


1.2 Meg External (for PS/2's) . 215. 
1.44 External (for РС/ЖТ/АТ)..... 239. 
Plus Development ... 2 years 
Hardcard 40 Meg (28 ms). .... ,. 599. 
Нагасаға ІІ 40 Meg (79 ms) ..... 598, 
Hardcard ІІ 80 Мед (79 ms) . 699. 
Seagate ... 1 year 


FREE PCTV* Hard Drive Installation 
fape with purchase of 20, 30 or 40 Meg 
Seagate drive ior the IBM PC (not for 
АТ). Beta ar VHS. 

20 Meg Internal Hard Drive ST225 
(w/controller and cables, 65 ms) .. 275. 


1019 
5511 
1050 


2789 
2790 
2792 
2793 


Practical Peripherals T 


Cables ... lifetime 
Smartmodem-to-AT cable (10 feet) $15. 
Right Angle Printer cable (6 feet)... 15 


Parallel Printer cable (75 feet) ..... 19 
DISKS 

Maxell ... lifetime 

51/4" MD2-D 360k Disks (Ory 170).... 13 


51/4” MD2-HD 1.2Mb Disks (Oty 10). . 19 
31/2" DS/DD 720k Diskettes (Qty 10). . 15. 
31/2" DS/HD 1.44Mb Diskettes (Сту 10) 29. 


5 years 


MEMORY 
6556 256k DRAMs (100 nanosecond)... call 
3248 256k DRAMs (720 nanosecond)... call 


4366 1Megx9SIMMs (100 nanosecond) call 
5510 1Meg x9 SIMMs(BO nanosecond) call 
5746 1 Meg Chips (BO nanosecond).... call 


OUR POLICY 


e We accept VISA and MASTERCARD only. 

e No surcharge added for credit card orders. 

® Your card is not charged until we ship. 

è ІІ we must ship a partial order, we never charge 
freight on the shipment(s) that complete the order (in 
the U.S.). 

Ф No sales tax. 

Ф All U.S. shipments insured; no additional charge 

Ф APO/FPO orders shipped 151 Class Mail 

€ International orders U.S, $250 minimum, 

€ Upon receipt and approval, personal and company 
checks ciear the same day for immediate shipment 
of your order 

в COD max. $1000. Cash, cashier's check, or money 
Order. 

e 120 day limited warranty on all products." 

© To order, call us Monday through Friday 9:00 AM to 
1:00 АМ, or Saturday 5:00 AM to 5:30 PM. You can 
call our business offices at 603/446-3383 Monday 
through Friday 9:00 AM to 5:30 РМ. 
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24005А MNP-Fully supports error-free MNP 
Level 5 data transmission, giving you more 
confidence in your communications. Also 
supports Hayes compatible 2400 bps 
standard operation......-....-... $209, 


|. Datadesk ... 


2286 


4554 
2287 


4951 
4670 
4326 


3 years 
Switchboard- The first modular, user configur- 
able keyboard, Numeric keyboard, cursor keys 
| can all be moved around to suit lefties or 
righties. Same story with optional trackball, 
| function key, and macro key modules $175. 


30 Meg Internal Hard Drive ST238 
(w/Ccontroller and cables, 65 ms) . . 
40 Meg Int. HD ST251-1 (28 ms). . 
40 Meg Int. HD for PC ST251-1 
(w/controller and cables, 28 ms) .. 419, 
TEAC ... 1year 

720k Drive (specify XT or AT, 3727). 79 


289. 
359. 


1.44 Meg Drive for XT (312”")...... 99, 


1.44 Мед Drive for АТ (includes Bastech 
software utilities, 3'/2" copy prot.) . 


118. 


Pacific Data Products ... 
25 Cartridges in One! 172 fonts, 20 symbols 
sets, 13 type families, & 11 sizes of type. An 
economica] & versitale font solution for the 
Hewlett-Packard LaserJet П, ПР & 1р. 
25 Canindges ін One!—For the Laserjet Ш 349, 


lifetime 


$275. 


Targus ... lifetime 
Choose flight (vertical) or briefcase (horizontal) 
style laptop carrying cases in either rugged 

47 ilicone" treated nylon or genuine leather. 
Nylon carrying cast 
Leather camying case 


SHIPPING 


Hote; Accounts on net terms рау actual shipping. 
Continentai US: 

è For heavy hardware items such as printers, montors, 
Bernoulli Boxes, etc. pay actual charges. Call tor UPS 
end-Day & Next-Day-Air 

ә For all other items, add $3 per order to cover UPS 
Shipping. For such items, we automatically use UPS 


Sony ... lifetime 2nd-Day-Air at no extra charge if you are more than 2 
| 3291 51/4" 05/00 360k Disks (Сту 70) .... 12, days from us by UPS ground, 
MISCELLANEOUS 3292 514" DS/HD 1.2Mb Disks (Ory 10) . . , 19 Hawail: | 
3297 31/2" 05/00 720k Diskettes (Сту. 10). . о” For monitors, printers, Bernoulli Boxes, computers, 
Сһескігее 3298 3/2" DE/HD 1 44МЬ Diskettes (Ory 10) м оын oer set ыы сү. 
6260 СРБЕКРЕӘ;;................ . 25. 6659 QD 2000 Tape Cartridge. . 18. Шы” ey ee шыт. T 
CompuServe 6712 QD 600A Tape Cartridge ға а A 27 Alaska and outside Continental US: 
1676 CompuServe Information Service.. 24. 6715 00 6150 Tape Cartridge........ . 27. © Cali 603/446-7721 lor information 
а= шшш... —= e nn... ж-е L2. y[A—— Lol Пл "T oe ГКО.) алы... қане. Le 
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is of taking your frustrations out on 
your hardware and pulling your hair out, 
you can take a better approach to your 
software. 


Powerful UNIX tools for 
DOS апа 05/2, 


MKS Programming Platform 15 а 
comprehensive portfolio of tools and lan- 
guages that free you from those agonizing 
details of programming and software devel- 
opment. By letting you focus on your end 
objective, you'll produce better code, easier 
and with less stress. 

It gives you virtually unrestncted 
access to the power and flexibility of 
UNIX, and full DOS or OS/2 capabilities. 


“MKS software ts absolutely the best 
in its class. Don't mix environments 
without it." 
Nowl Nevere Pret Dison 

MKS Programming Platform 
includes MKS Toolkit with over 150 UNIX 
compatible commands, and a combined 
command interpretor/programming 
language that allows vou to create vour 
own optimal environment. It also gives you 
MKS LEX & Y ACC, RCS (Revision 
Control System), and Make. 

The Programming Platform runs on 
standard PC networks like Novell NetWare 


4; 
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MKS Programming Platform 


Prevents Е 


and PC NES, allowing you to use a PC asa 
UNIX workstation and off-load your mini 
or mainframe. 
“With this package, уон can become 
familiar with the UNIX environment an 
your microcomputer, with DOS only a 
keystrake away." 

Byte Magazine, May 1989 

What's more, it tracks the POSIX 
standard, so you can meet specifications re- 
quired by the US Federal Government 
without investing in new hardware. 


If you're a UNIX expert, you'll 
appreciate having a fully predictable 
environment on your PC. If you're new to 
UNIX or POSIX, the MKS Programming 
Plarform eases the learning curve by 
allowing you to switch back to DOS or 
OS/2 at any time. 

Organizations, including, AT&T, 
Hewlett Packard, ITT, NCR, and the 
National Institute of Standards and 
Technology, already benefit from MKS 
software. They use elements of the Plat- 
form to create a standard operating envi- 


ir Loss. 


ronment, or as a UNIX/POSIX training 
tool. Universities use the Platform to ennch 
personal research computing environments 
and double the bandwidth of their PC 
teaching labs. 

Whatever your needs, you'll find 
MKS Programming Platform to be the most 
efficient, most productive, and fnendliest 
way to cross the bridge between DOS or 
О5/2 and UNIX. 

$o be kind to yourself, your hardware 
(and your hair) with a better approach to 
software from MKS! 


For more information, or to order, call: Australia. 03-41-0300 Netherlands 02014 24 43 
1-800-265-2797 [continental U.S. only] England 0364 53499 or Sweden 0762 704 &0 
1-519-884-2251 [outside continental U.S.) 0763 73455 West Germany 0551-792488 or 
1-519-884-8861 (FAX) France 01 47950107 
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0721 885 664 


= ЕР= ——— 
35 King Street North, Waterloo, Ontario М2) 29/9 
Full 30 day money back guarantee. 


Put The Power Of UNIX In Your PC... 


What ts it, 
how do you get it, 
and how good is it? 


ree software: The concept bog- 
gles the mind. In this money- 
conscious day and age, can there 
really be anything free that’s 
worth any more than what you pay for it? 

In the world of Unix, the answer is a 
resounding yes. Much of Unix culture 15 
built around the concept of sharing 
ideas—think of the “group” permissions 
as only one example—and sharing soft- 
ware 15 а natural extension of this. Unix 
itself grew out of a project that (at the 
time) had no commercial intent or value: 
The people working on it did it for the 
pieasure of building something worth- 
while. Berkeley Unix came about be- 
cause more people contributed other 
pieces of code that they thought would 
benefit the Unix system. Today, we use 
vi, uucp, emacs, Usenet, compress, and 
many other programs whose origins are 
of this nature. 

So what does “free” really mean? 
There are varying degrees of freedom in 
software, as in physics. The most free 
software is public domain, which means 
the author explicitly. relinquishes the 
capyright, and the software belongs to 
anyone who wishes to use it in any way. 
Although it is morally bankrupt to do so, 
you could legally sell public domain soft- 
ware for stiff fees as if vou owned it (to 
people who presumably didn't know any 
better). There 15 а fine line here, wherein 
there are companies who distribute pub- 
lic domain software for a small profit 
above their copying costs; this 15 general- 
ly considered a "fair use." 

Then there is shareware, which is soft- 
ware written to make money, but which 
buyers can copy freely for others. The 
distinction is that anyone who takes a 
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FREE SOFTWARE: 


copy of the software is expected to send a 
fce to the author. Shareware is quite com- 
mon with PCs, but it 15 relatively rare 
with Unix. Part of the reason may be that 
PC shareware 15 almost always distrib- 
uted in binary form, but Unix software 
tends to be source code, and most people 
who are expecting to receive money 
don't want their source code in others' 
hands. 

In between these two concepts, and 
where most "free" Unix software falls, 
is what might be termed freely available 
software. This is software that the author 
has chosen to make available freely to 
all, but he or she retains the copyright 
and therefore the ability to control it. 
Most software distributed on the various 
Unix networks is of this kind. А notice 
states the author's name and copyright, 
followed by the restrictions, if any, that 
have been placed on the program's use or 
further distribution. I’ve seen at least 
one program whose author restricted its 


use to nonmilitary sites (and always won- 
dered whether that author made use of 
peomm, written by Emmet Gray at Fort 
Hood). 


On-Line Archive Sites 

I could easily fill dozens of pages with ап 
annotated list of the freely available, use- 
ful software that has been posted to 
Usenet over the last year alone. Suffice it 
to say that you should try to get access to 
Usenet (see last month's column) or In- 
ternet if you want to keep up with all that 
is going on. 

Even a list of archive sites, whose op- 
erators allow other users free access to 
their file collections, would be far too 
long, but you can get that list directly 
from me (see below). BIX itself has a 
good deal of C and Unix software avail- 
able on-line, including GNU material, 
where it can be downloaded Ву anyone 
with a modem. 

continued 
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People are talking about us 


"T L-EM/32 
Port 4GB mainframe programs to 80386s with this 32-bit DOS-Extender compiler. The 
Winner of PC Magazine's 1988 Technical Excellence Award just got better. New Version 3.0 
and QS include: Editor, Make Utility, Virtual Memory Support, DESQview Support, New 
Documentation and Free Unlimited Runtime Licenses. F77L-EM/32 $395 05/386 $395 


КТТ 


The compiler of choice among reviewers and 


professionals. Includes a Debugger, Editor, 


Profiler, Linker, Make Utility, Weitek and 386 


Real-Mode Support, Graphics. $595 


When people talk about FORTRAN 
the name mentioned most often is 


Lahey Persoral Fortran 77 
New Version 3.0: Full ANSI 77, Debugger, 
Editor, Linker, Library Manager, Microsoft 
and Borland C interfaces, 400 page Manual, 
Unbeatable Price. 399 


Lahey 


Contact us to discuss our products and your needs, (BOO) 548-4778 
Lahey Computer Systems, Inc. Р.О. Box 6081, Incline Village, NV 89450 
Tel: (702) 831-2500 FAA: (702) 831-8123 Tix: 3102401256 
FORTRAN IS OUR FORTE 


A professional workstation environment for OS/2 


Hamilton C shell" 


" much more powerful than CMD.EXE...blindingly fast... 


we have a winner...a much-needed and well-done product." 
- МІР5 Magazine 


Тһе superior alternative to the standard 
OS/2 command processor. Faithfully rec- 
reates the entire С shell language as de- 
scribed in the Berkeley 4.3 UNIX” Program- 
mer's Manual. Created explicitly for O5/2. 
Not one line ported from or created on апу- 
thing but OS/2. Extensivelv multithreaded. 


Features: Command line editing * History 
* Filename and command completion » 
Arrow and function keys * Enormous 
64K Byte command lines * Aliases and shell 
procedures * PATH hashing * Recursive 
filename wildcarding * Fully nestabie 
control structures * Powerful expression 
grammar * Command substitution * 
Background threads and processes. 


Numerous utilities: cac, chmod, cis, cp, 
cur, diff, dirs, du, echo, eval, fgrep, 
grep, hashstar, head, history, label, 
15, kill, markexe, more, mv, рара, ps, 
pushd, pwd, rm, setrows, sleep, split, 
strings, tabs, tail, tar, tee, time, 
touch, tr, uniq, vol, wait, wc and others. 


Supports HPFS and long filenames. 


Requires 05/2 1.1 or later. All executables 
will run properly in a Presentation Manager 
window. Not copy-protected. 


$350.00. Unconditional satisfaction 
guarantee. MasterCard & Visa accepted. 
(5365.00 Canada / Mexico: $395.00 elsewhere.) 


Hamilton Laboratories 
13 Old Farm Road, Wayland, MA 01778-3117, U.S.A. 


Phone 508-358-5715 = 
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What's GNU? 

Any discussion of free software would be 
incomplete if it did not mention GNU, a 
project of the Free Software Foundation. 
The FSF was started by Richard Stall- 
man, a computer scientist, AI expert, 
and visionary who also serves as its pres- 
ident. The GNU project is nothing less 
than an attempt to create a software pack- 
age that 15 upwardly compatible with 
Unix and will be freely available. 

А few years ago, some people treated 
GNU as little more than a joke—a few 
hackers in a basement with nothing but a 
dream. The few have grown to many, 
and the dream has grown to encompass 
GNU EMACS, GDB (a source-level C 
debugger), Bison (a уасс replacement), 
the GNU C compiler (a full ANSI ver- 
sion better than many commercial com- 
pilers), Ghostscript (a PostScript inter- 
preter), and quite a few other complete 
packages. The GNU kernel itself is not 
currently being worked on, since it 15 ап- 
ticipated that Mach will soon be available 
freely as a base (there are a number of 
other alternatives if this doesn't happen). 

The point is that FSF's dedication has 
paid off with software at a professional, 
not hobbyist, level. Once the GNU sys- 
tem is complete, anyone will be able to 
run a Unix-compatible system free and 
have the source code as well. GNU soft- 
ware is protected by "copyleft," а legal 
instrument that permits anyone to obtain 
a copy of the software, along with the 
right to distribute other copies and the 
ability to modify his or her copy (which 
implies source code). It also prevents you 
from denying these rights to others. The 
idea is that any software based on GNU 
work must also be freely available in 
source form. 

The FSF is a 501(c)3 charitable orga- 
nization under Internal Revenue Service 
rules and is a very worthwhile organiza- 
tion. While you can retrieve GNU soft- 
ware from one of the many archive sites, 
those in the position to buy tapes with 
this software should do so: It's less load 
on the network, and it provides the FSF 
with some additional funding. 

The 24-page GNU's Bulletin is avail- 
able directly from the FSF. While it is 
free, it costs them money to print and 
mail it, so please send them a couple of 
dollars if you request one. You can con- 
tact them at the following address: 


Free Software Foundation, Inc. 
675 Massachusetts Ave. 
Cambridge, MA 02139 

(617) 876-3296 

E-mail: gnu@prep.al.mit.edu 
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USE THE FAIRCOM TOOLBOX AND 


GET BOTH 4GL SPEED AND 
C SOURCE CODE POWER. 


Whether vou need the development 


speed and convenience of 4GL pro- 
gramming or the low-overhead 


power capabilities of C source code, 


the FairCom ToolBox can meet the 
requirements of any professional 


developer! 


INDUSTRIALSTRENGTH TOOLS 


Develop applications the way you 
want with The ToolBox's industrial 
strength tools. 


Development Environment by 
d-tree" 


в Prototype generation 

в Data dictionary 

u Dynamic resource swapping 
ш Screen management 

в Overlapped windows 

в File restructuring 

и Runtime portability 

в Menu management 


File Management by c-tree* 
a Variable length records 
a Key compression 
u Client/Server architecture 


a Ascending / Descending key 
segments 
e Dynamic space reclamation 


a Portable. Used in over 100 
environments 


e Variable length key fields 
и High speed В+ trees 


Report Generation by r-tree 
a Complex multi-line reports 
a Multi-file access 
а Complete layout control 
a Conditional page breaks 
ш Nested headers and footers 
a Unlimited control breaks 
а D'ynamic format 
specifications 
ш Horizontal repeats 


в Powerful set functions 


POWER AND FLEXIBILITY 


Now vou can create applications 
using the methods vou like — 
whether it's 4GL convenience or C 
source code power. You can have it 
all with FairCom's introduction of 
The ToolBox Special Edition. And at 
*695 you get this power at a price 
you can afford. 


ORDER TODAY 


Order the FairCom Development 
IoolBox and use it for 30 davs. No 
risk. If the Fair Com ToolBox doesn't 
meet your development needs, just 
return the entire package for a full 


retund. 


| Professional Edition .. 


THE TOOLBOX 


CALL 1-800-234-8180 TODAY 
FOR YOUR FAIRCOM TOOLBOX 


The ToolBox, 

Professional Edition ...... *1,095.00 
DOS, Unix, Xenix, VMS, 

O52 Full source, single 

and multi-user support. 


The ToolBox, 

Special Edition .. wee 7595,00 
Microsoft, Borland, Жеті, 

O52 Object Libraries, single 

user only. 


Upgrade to 
.. 400.00 
Includes PIENE РЕЩ deihi: 


FAIRCOMI 
" corporation 
4006 West Broadway 
Columbia, Missouri 65203 
(314) 445-6833 
FAX (3140 445-9698 
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See Your Data ` 


Mapinto sattware can find, display and analyze your data 
geographically, See your prospects, custamars, facilities 
—anything in your database Find addresses by street, 
ZIP code, city, etc (We can even supply the maps. * ; 
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Any point or region on the map can һауе a complete 
record of data behind it. See your actual dBASE data ina 
window to view, edit, and print, Draw your own 
boundaries. Add titles and legends for high quality 
presentations 


Perform analyses on your data to sum, average. or count 
your database records by location Color sales territories 
by volume of orders, ZIP codes by numbers of leads. 
countries by your demographic data 


From street-level ta worldwide, Mapinfo 
can merge your databases with maps. Play 
visual "what if" with your data. See 
patterns, trends, and opportunities you 
never knew existed. If you need to map 
your data, Mapinfo can do it. 


“Марітіп now has “TIGER, the most up-to-dàte and 
comprehensive library of street maps available on the PC 
Prices vary, MapInfo comes with a map of the world anri 
the Li S. with all ZIP code locations, Runs on ІВМ PCs ar 
compatibles with 640K БАМ, a hard drive, and araphics 


Map/ii/ Corp. 


Changing The Way The World Looks А! information™ 


200 Broadway, Troy NY 12180 
To order, call 1-518-274-8673 
or 1-800-FASTMAP Toll free. 


Hapinie sa trademate ol Mapinfo Gero SB45E 5 a 1тайтпдг of Ashit- Fale 
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Free Printout Foundation 

A great many people want to access some 
of this free or freely available software 
but don't know exactly where to find it, 
and Га like to help them out. So if you 
want a printout of dozens of dial-up pub- 
lic-access Unix systems and archive 
sites, many of which have such source 
code available on-line, send a business- 
size (#10) self-addressed stamped enve- 
lope to me (with 45 cents postage), and | 
will send you a copy {it’s the nixpub list 
mentioned tn last month’s column, witha 
few additions). Outside the U.S., please 
send sufficient International Reply Cou- 
pons to cover 2 ounces. Requests without 
proper postage will be sadly forwarded 
to /dev/null. Use the following address 
only: InfoPro Public Access, P.O. Box 
220, Rescue, CA 95672. And please be 
patient; I’m printing and sending this in- 
formation on my own time and money, 
and ГІ do it as fast as I can. [Editor's 
note: The nixpub list is also available оп 
ВІХ and on disk. See page 5 for details.] 


What Good Is It? 

Many people start collecting free soft- 
ware and soon run out of disk space, as 
well as time to compile and test it all. 
This is a particular problem endemic to 
authors who write columns about free 
software, although almost anyone is sus- 
ceptible. Thankfully. most software that 
is found on the various networks is well 
written, and you almost always get 
source code. While this doesn't guaran- 
tee that you won't get a virus attack (how 
many people scan every line of a 14-part 
posting?), it means that you can at least 
decide to be responsible for your own 
safety. Some people advocate playing it 
safe by not running anything until а 
month after it has appeared. assuming 
that if it causes problems, someone else 
will have reported it by then. 

Му own method involves not even 
compiling it until a few weeks have 
elapsed. I often do grep searches for 
system calls and the letters uid in the 
code, and I am extremely suspicious of 
programs that "must" run in setuid 
mode (which opens up al! kinds of poten- 
tial security holes). But the real reason is 
that patehes to every wonder program 
usually show up within a few weeks. 
These patches invariably fix minor bugs 
such as "will no longer scramble free 
list’ or "now functions properly on ma- 
chines other than IBM PCjr." There's 
just no sense working madly to get a pro- 
gram running when the patches will 
come along and wipe out your changes. 

Some might say that this is a selfish ai- 
titude: If everyone felt this way, who 


would submit the patches, or even write 
the programs in the first place? Well, 
Гуе paid my dues by contributing pro- 
grams and fixes to the network, so I have 
some sort of moral position, personally. 
The fact is that there are people who en- 
joy fixing code, and others who abso- 
lutely need these programs for their 
work, and they derive a definite benefit 
from it. By all means, feel free to submit 
your own fixes to the network if they 
work. You might save someone else a 
great deal of time. 

And time is what you may well need 
once you get hooked. While there are a 
few programs that you can just put into a 
directory, type make, and reap the bene- 
fits of instantly, they are actually few 
and far between. Most packages are not 
written with portability in mind; they 
were written to solve someone's prob- 
lem, and the authors are sharing their 
work with you. In fairness, I would say 
that 80 percent of the software on the net- 
work will work fine on a more-or-less 
standard system after 5 minutes of edit- 
ing the make file and maybe a header file 
or two. This, of course, presupposes that 
you know how and what to do. If not, 
there's often a README file that will 
give you hints. If that fails, you can al- 
ways get clues from the C compiler's 
error messages. Many of the largest pro- 
grams, in contrast, are so well written 
that they run through their own config- 
uration by examining your system, Larry 
Wall's work 15 especially notable here. 

Which brings us to the real question 
again: Is it even worth bothering with 
free programs in the first place? My 
answer is a definite yes. І have more pro- 
grams in one of my "free" directories 
than I do in /bin. While quantity is not 
the ultimate arbiter, I would not even 
keep the binaries around if I didn't use 
the programs. Frankly, I wouldn't want 
to imagine what my computing life would 
be like without free programs, not even 
counting things like vi and Usenet. 

Next month, I'll go into some pro- 
grams that Гуе found to be useful or in- 
teresting. Апа perhaps ГЇЇ give а few of 
my own hints on how to blast through those 
make files in less than 300 seconds. Ш 


David Fiedler is executive producer of 
Unix Video Quarterly and coauthor of 
the book Unix System Administration. 
He has helped start several Unix-related 
publications. You can reach him on BIX 
as "fiedler." 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 


Everything 


You Ever Wanted In UNIX. 


And Less. 99995" 


OK. We know it’s hard to 
believe. So just consider this. 
Coherent” is a virtual clone of 
UNIX. But it was developed 
independently by Mark 
Williams Company. 
Which means we 
don’t pay hundreds of 
dollars per copy in 
licensing fees. 

What’s more, 
Coherent embodies 
the original tenet of 
UNIX: small is beautiful. This 
simple fact leads to a whole host of 
both cost and performance advan- 
tages for Coherent. So read on, 
because there’s a lot more to 
Coherent than its price. 

SMALLER, FASTER...BETTER. 

Everybody appreciates a good 
deal. But what is it that makes small 
so great? 

For one thing, Coherent gives 
you UNIX capabilities on a machine 
you can actually afford. Requiring 
only 10 megabytes of disk space, 


Coherent For Santa Cruz 
LESS the IBM-PC/AT Operations 


IS MORE! 


and compatible XENIX 286, 
286 or 386 Version 2.3.2 
based machines. 


No. of Manuals 

No. of Disks 

Kernel Size 198K 
Install Time 20-30 min. 3-4 hours 
Suggested Disk Space 10meg 30meg 
Recommended Memory 640K 1-2 meg 
Performance* 38.7 вес 100.3 sec 
Price $99.95 $1495.00 

*Byte Exec] benchmark, 1000 iterations on 20 MHZ 386, 


Coherent can reside with DOS. So 
you can keep all your DOS applica- 
tions and move up to Coherent. You 
can also have it running faster, learn it 
faster and get faster overall perform- 
ance. All because Coherent is small. 
Sounds beautiful, doesn’t it? 

But small wouldn’t be so great if 
it didn’t do the job it was meant to do. 


EVERYTHING UNIX 

WAS MEANT TO DO, 

Like the original UNIX, 
Coherent is a powerful multi-user, 
multi-tasking development system. 
With a complete UNIX-compatible 
kernel which makes a vast world of 
UNIX soitware available including 
over a gigabyte of public domain 
software. 

Coherent also comes with Lex 
and Yacc, a complete C compiler and 
a full set of nearly 200 UNIX com- 
mands including text processing, 
program development, administrative 
and maintenance commands. 

And with UUCP the UNIX to 


UNIX Communication Pro- 
gram that connects you to a 
world-wide network of free soft- 
ware, news and millions of users. 
All for the cost of a phone call. 
We could go on, but stop 
we must to get in a few more very 
important points. 
EXPERIENCE, SUPPORT 
AND GUARANTEES. 
Wondering how something as 
good as Coherent could come from 
nowhere? Well it didn’t. It came from 
Mark Williams Company, people 
who’ve developed C compilers for 
DEC, Intel, Wang and thousands of 
professional programmers. 

We make all this experience avail- 
able to users through complete techni- 
cal support via telephone. And from 
the original system developers, too! 

Yes, we know $99.95 may still 
be hard to believe. But we’ve made it 
fool-proof to find out for yourself. 
With a 60-day money-back no-hassles 
guarantee. 

You have to be more than just a 
little curious about Coherent by now. 
So why not just do it? Pick up that 
phone and order today. 

You'll be on your way to having 
everything you ever wanted in UNIX. 
And for a lot less than you ever 


expected. 


1-800-MARK WMS 
(1-800-627-5967 or 1-708-689-2300) 
60-DAY MONEY BACK GUARANTEE! 


i Company 
601 №. Skokie Highwa 
Lake Bluff, IL cob á 
ial introductory price good through July 31, 1990. Coherent 


"Special 
is a trademark of Mark Williams Company. is a trademark 
of AT&T. XENIX is a trademark of Microsoft. 


ОРТІ-МЕТ 


The software solution 
for network access 


to CD-ROM 
databases. 


NetBIOS ¢ Novell IPX/SPX ¢ Novell VAP 


Nationally published benchmark results license agreements and network management 
have confirmed OPTI-NET's superior perfor- tools for administration of the network from 
manice for network database access. Now you any station on the LAN. 
can provide full network user access to CD-ROM OPTI-NET® will slash the cost per user. 
databases, without the cost and installation Up to 100 users may simultaneously access any 
complexity of hardware/ database. This eliminates 
software packages. the need for redundant 

OPTI-NET® is the hardware and software. 


unique software solution And provides central 
for NetBIOS and Novell’s control over user access. 
IPX/SPX based systems. Improve system perfor- 


mance/simplify operation. 
Access to databases span- 
ning multiple drives is fully 
automatic. Once accessed, 
OPTI-NET® appears 
transparent to the user. 
Caching is supported 


It is supplied as a com- 
plete package that can 
be loaded on any work- 
station. Your CD-ROM 
network will be up and 
running in just minutes! 
The new OPTI-NET 
VAP Version allows through the server to 
LAN-wide access to r ——3 provide faster system 
CD-ROM drives installed Muitiple user access to CD-ROM databases response. 
directly on a Novell For more information 


Net Ware file server or call Online, the leader in 
external bridge, and takes full advantage of CD-ROM technology. Just dial (800) 922-9204. 
NetWare's multitasking environment. Addi- In Maryland call (301) 428-3700. OEM, 

tional features include enforcement of database VAR, and distributor inquiries are invited. 
ONE Sharing Information Through Technology тм 
Products Corporation A subsidiary of Online Computer Systems, Inc. 


20251 Century Boulevard ЕН Germantown, MD 20874 ы ҒАХ (301) 428-2903 


OPTI-Net is а registered trademark of Online Computer Systems, Inc. NetBIOS is а registered trademark of International Business Machines 
Corporation. Novell, NetWare and IPX/SPX are registered trademarks of Novell, Inc. 
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The kids are called 
virtual DOS machines 


have seen the developer's version of 


Microsoft's 05/2 for the 386, 05/2 
2.0. And there's very good news: It 
addresses many of the problems 
with current OS/2s. Here's a summary 
of what I learned at Microsoft's rollout 


demonstration. The headline features of 


version 2.0 are the following: 


* supports multiple DOS sessions, or 
virtual DOS machines (V DMs) 

* requires a 3865X, 386, or 1486 
chi 

* uses the 386's "flat" memory 
model 

* runs version 1.x software—despite 
radical changes under the hood— 
including, thank heaven, device 
drivers 


Some lesser features of version 2.0 іп- 
clude the following: 


* runs more concurrent programs 
than under version 1.x 

* restructures interprocess 
communications, particularly 
semaphores 

е makes future ports to RISC more 
likely, thanks to the flat 32-bit 
memory model 

* supports limited cut-and-paste 
capabilities for DOS programs run 
ina VDM 

е greatly improves free space for 
DOS programs 


Multiple DOS Machines 

I've long believed that one of the major 
stumbling blocks in the way of OS/2's 
success is its limited support cf DOS ap- 
plications. Back when "DOS 5.0" was 
first being touted, IBM and Microsoft 
led us to believe that it would not only run 
new protected-mode programs, it would 
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OS/2 MARRIES 
DESQVIEW 


also run existing DOS programs—and 
several of them at the same time. OS/2 
2.0 will finally redeem that promise: 
Microsoft showed Lotus 1-2-3, Word- 
Perfect, and Flight Simulator al] running 
simultaneously in Presentation Manager 
(PM) windows. Each DOS session is 
called a YDM. 

The three programs were all normal 
DOS applications, not special OS/2 ver- 
sions. And they seemed to run pretty 
well, except for the graphically intensive 
Flight Simulator, which merely crept 
along on the 33-MHz 386 being used for 
the demonstration. Seeing several DOS 
applications all running in PM windows 
looked a lot like DESQview, with the 
added benefit that graphical applications 
could be windowed. Whether or not it is 
as sturdy as DESQview won't be clear 
until the final release of version 2.0 later 
this year. 

More interesting are the results when 
CHKDSK runs. A DOS application gets 


about 610K bytes of free space, more 
than under DOS 3.3 or 4.0. VDMs get 
HMA (high memory area) support, so 
Windows/286 in a VDM would have a 
huge amount of all-important conven- 
tional memory available to it. (This is be- 
coming less important, of course, as 
more and more of the big Windows appli- 
cations move to the wide-open spaces of 
the PM.) 

Like other 386-based DOS multi- 
taskers, version 2.0 can also give a VDM 
access to a chunk of extended memory, 
disguised as EMS 4,0 expanded mem- 
ory. Unlike a DOS program running in 
the version 1.x compatibility бох, a pro- 
gram running on a version 2.0 YDM can 
swap out of memory. 


DOS Multitasking Is Possible 

All this is possible, of course, because 
version 2.0 requires a 386-family (1.е., 
3865X, 386, or 1486) chip to run, and the 
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TCP/2 


TCP/IP 
Networking 


for 
OS/2® 


е Support for Ethernet,™ 
Token Ring, and SLIP 


* Network accessibility from 
protected and real modes 


е Full server operation for 
telnet, ftp, rsh, and rexec 


* [P gateway capability 


e VT1029 emulation for 
telnet and rlogin 


€ Coexistence with other 
protocol manager packages 


* Developer's kit 
with socket library 


А 
Dan Lanciani 
Product 


TCP/2..$475 Dev. kit...$750 


OEM inquiries are invited. 


For further information contact: 


Essex Systems, Inc. 
One Essex Green Drive 
Peabody, MA 01960 
(508) 532-5511 (orders) 
(508) 532-5510 (info) 


TCP/2™ is a trademark of DLD Consulnng. Ethernet" is 

a trademark of Xerox Corporation. 128/2% is а registered 

trademark of Intemational Business Machines Corpora- 

шоп. ЖТС is à registered trademark of Digital Equip- 

ment Corporation. TCP/2 15 based in рап on work done 
| bythe Universi of California ar Berkeley 
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he big news 
is that the Hewlett-Packard 
LaserJet drivers are finally on 
Device Driver Disk 2. 


386-family chips include a virtual 8086 
(V86) mode that, used properly, can sup- 
port essentially bulletproof DOS multi- 
tasking. The 386 has a page-mapping ca- 
pability that lets OS/2 hand portions of 
memory to DOS applications, yet makes 
each DOS application think it's the only 
program in the system. The 386 can even 
support multitasking of most "badly be- 
haved" applications. To sce why, here's 
an example. 

Ordinarily, DOS runs in the low 640K 
bytes of a PC's memory. Just above that 
area, from 640K bytes to 768K bytes, 
lies the video RAM (УКАМ), which 
holds the current image on the video 
screen. Most DOS programs, in order to 
gain speed, write information directly to 
that video memory. Such an action is one 
example of being badly behaved, and it's 
a headache for a multitasker. 

Imagine the mess you'd have when 
trying to simultaneously run a bunch of 
programs that are all writing directly to 
the VRAM. If you ran dBASE while 
Lotus 1-2-3 was recalculating in the 
background, you might end up with à 
dBASE screen with the 1-2-3 "Wait" 
message flashing in the upper right-hand 
corner of the screen. (The message might 
actually be appropriate if you were run- 
ning dBASE, but that's another story.) 

Here's how the 386 avoids this. Its 
page-mapping capability lets it control 
what memory each program can see. 
Thus, a 386 operating system like OS/2 
2.0 can, for example, remap 128K bytes 
of memory actually located in the fourth 
megabyte of RAM so that a DOS applica- 
tion in the background thinks that mem- 
ory is the video buffer. The DOS appli- 
cation, running in the background, can 
merrily write to its virtual video board. 
When the application comes to the fore- 
eround, a change in the page-map tables 
connects that 128K bytes of RAM to the 
actua] video memory address, thereby 
presenting the program's screen to the 
user. 

You may have heard of video boards 
being "register-compatible" with ІВМ 


boards. This refers to /О addresses, and 
these too are remappable under the V86 
mode. Microsoft has included code in 
05/2 2.0 to handle most common I/O de- 
vices. These entities are called virtual 
device drivers. VDDs exist for the basic 
devices—printers, the screen, and the 
mouse. Апа there are also VDDs for 
some not-so-basic devices. À DOS appli- 
cation running in a VDM will still be 
able to program ОМА and the timer and 
do low-leve! floppy disk access. 

Of course, some things will not be 
permitted—most specifically, low-level 
hard disk twiddling. Imagine what kinds 
of disasters could happen if you modified 
the file allocation table with Norton Util- 
ities while an 08/2 application in the 
background updated a database. You'd 
have a FAT image in the memory, and 
then you'd tell Norton Utilities to write it 
to disk. Once Norton Utilities wrote out 
the modified FAT, all the work that the 
background 05/2 program had done 
would be down the drain. That's why 
there's no VDD for low-level hard disk 
access. 

Microsoft has even indicated that it has 
a process in place for letting third parties 
build their own VDDs to support their 
own devices. And yes, there will be a de- 
velopment kit for this purpose—called, 
of course, a VDDDK. 


Finally—Laser Jet Drivers! 

Those people who sent in their ІВМ 
OS/2 registration cards will have re- 
ceived from IBM an OS/2 1.2 update. 
The big news is that the Hewlett-Packard 
LaserJet drivers are finally on Device 
Driver Disk 2. 

But there's a trick to using the new 
drivers. You must reinstall OS/2 alto- 
gether, or else the Control Panel won't 
recognize them. If you use Dual Boot, 
just reboot under OS/2 and install the 
new copy of OS/2 1.2. Once it's all in- 
stalled, you'll find that Dual Boot stil] 
works and can bring up DOS without апу 
trouble. 
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MULTIMICRO, INC. 


ММІ-3865Х16 
Complete System: 
$1 ,495. 


MMI-3364 SUPER TURRET 
*AMI-BO38ó6 33MHz 64K Cache Static RAM 
(25ғз) * 4096K RAM Using | MB-7Ons © ОРТ 
Harddrive and Floppy CTIR • 318MB ESDI 
Harddrive [16ms Access Time] е VGA Display 
Саға w/512K RAM = TEAC 1.2MB 5 1/4"or 3 
1/2" HighDensity Floppy Drive * VGA Color 
Monitor 1024 X 768 Resolution * Keytronics 
101 Key Enhanced АТ- Keyboard *350 Watts 
Power Supply + Dual Thermostatically Controlled 
Fans 


MMI-3865X16 

*MMI-B03865X 16MHz 1MB е WD1006 MFM 
Harddrive and Floppy CTLR + 30MB-38ms Hord- 
drive * MG 132 Моподгарћіс Card with 
Parallel Port + TEAC 5.25" or 3.5" *Samsung 
12" Monochrome Monitor * KEYTRONICS 101 
Key Enhanced AT- Keyboord * 200 Watts Power 
Supply 

MMI-386-25 MINI TURRET 

*MMI-80386 25MHz ТМВ е WD1006 MFM 
Horddrive and Floppy СТІК + 30MB-32ms 
Harddrive е MG 132 Monographic Card with 
Parallel Port + TEAC 5.25" OR 3.5" • 
SAMSUNG 12" Monochrome Monitor * 
KEYTRONICS 101 Key Enhanced AT- Keyboard 
* 200 Watts Power Supply 
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Multip 


VIRTUALLY UNLIMITED 
SYSTEM CONFIGURATIONS. . 
Our popular MultiMicro 386/ 
25 and 386/33 systems provide | 
economical, yet powerful 
computer solutions. Our 
MultiMicro Turret VGA 386/ 
25 and Super Turret VGA 386/ | 
| 33 systems offer memory, hard 
drive and display options with 
unmatched pricing and per- 
formance. 
MULTIMICRO CUSTOM 
COMPUTERS. 
Virtually any system configu- 
ration will be created to your 
exacting standards, with the 
assurance of MultiMicro 
quality. 
COMPARE OUR COMPONENTS. 
_ Major names like Intel, Weitek, AMI, Western Digital, 
Maxtor, Imprimis, TEAC and Seiko. All providing top 
quality components with maximum reliability. 


MULTIMICRO SEAL OF QUALITY. 

This seal guarantees that every piece of equip- "= 
ment has been hand inspected and elec- MICRO 
tronically tested for 72 hours or more. Quality 


A POWERFUL WARRANTY. 
We will repair or replace any part in. 
your system for one year from date- 
of-purchase. 

FREE ON-SITE-SERVICE 
NATION WIDE. 

The multiple choice begins with a 
simple selection: Choose MultiMicro. 
582 FOLSOM STREET 

SAN FRANCISCO, CA 94105 
(415) 979-0140 FAX (415) 979-0142 
OUTSIDE CA: 800-848-4256 


T NS Authorized Reseller 


HOWELL 


choice. 


| MMI-386-2 
B MINI TURRET 
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~ 051,989. 
We Want to be Your Computer Company 


ПМС 


І NM C Kc oq ee) 


ta * 
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Optimized Hoating Point 
Support for Weitek 387. 


THE LEADER IN 32 
BIT DOS AND UNIX 
COMPILERS FOR 
OVER A DECADE. 


415 572 9800 


SVS — The languages selected most often! 


Systems: UNIX & Extended 386/DOS Intel 386/486 Motorola 690Х0, 
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SERVICE HARD TO BEAT! World Wide Inquiries Promptly Filled | 


PRICES HARD TO MEET 
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7, a ла „5199 
UnderWare, Inc. 

32] Columbus Ave. 

Boston, MA 02116 

(617) 267-9743 

Inquirv 983. 


GERI: оен. .$79 
Sem Ware 

4343 Shallowford Rd., Suite C-3 
Marietta, GA 30062 

(404) 641-9002 

Inquiry 984. 


Text Editor Update 

Before I go, here's an editor follow-up. 
I've been complaining about the lack of 
text editors for OS/2, or, more specifi- 
cally, text editors that can be made to 
look like my old faithful IBM Personal 
Editor. PE is not coming out for OS/2, so 
Гуе been trying out candidates to replace 
it. Here are the best two I've come up 
with so far. 

UnderWare's Brief is fantastic, and 
it's a favorite of many programmers. I've 
been a bit leery of it only because of its 
power—I figured Га never have time to 
learn all the things that it can do. But I’m 
working with it a bit at a time and am en- 
joying its speed and extensibility. I rec- 
ommend it to anyone needing a powerful 
editor that will work the same under 
DOS and OS/2. 

[ find myself using SemWare's Qedit 
quite a bit, not so much because of its 
power as because of its ability to change 
personality. I've almost completely re- 
trained it to behave like PE. It has many 
of PE's strengths and weaknesses. For 
example, the search-and-replace com- 
mand doesn't have the grep-like power 
of Brief. 

Qedit also can't restrict a search/re- 
place to the marked black, the macro lan- 
guage is spare, and I miss being able to 
mark a block and fill it with a character. 
But it has a built-in sorting capability and 
a box-drawing mode that is nothing short 
of fantastic. Add that it's memory-parsi- 
monious (48K bytes), fast, and cheap 
($79), and it’s all in all а good buy. Ш 


Mark J. Minasi is a managing partner at 
Moulton, Minasi & Company, a Colum- 
bia, Maryland, firm specializing in tech- 
nical seminars. He can be reached on 
BIX as "mjminasi. " 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 


STANDARD 150. 569 


Economical This UL approved, fully tested 
unit 1s one of the best generic 150s available. 
Ideal for basic systems. 


SILENCER 150 $129 


Lltra-Quiet Stop that irritating whine with 


the Silencer 150. Its large, low speed, West 
German fan keeps your system 5” to 15° cooler 
and 84% quieter. Virtually inaudible! Great in 
the executive suite or home office. 


TURBO-COOL 150 $149 


High Performance Upgrade your PC/XT 


with our popular, UL approved Turbo-Cool 
150. Its patented twin fan, sloped-cover design 
keeps your system 25° to 40° cooler and 50% 
quieter. Prevents intermittent data errors and 
other heat-related problems. Meets the 
demands of a fully loaded system. 


TURBO-COOL 200 $189 


Maximum Performance Put AT power and 


200% more cooling under the hood of your 
PC/XT with our UL approved Turbo-Cool 
200. Its twin fans keep your system 30° to 45° 
cooler for maximum expandibility. Perfect for 


hot rod PCs and Mini ATs! 


Sitences, Turdo- Consl aid Turba 350 are trademarks of PC Power & Cooling, Inc. 
Compan and Dep ate registered trademarks of Compag Computer Darpara: 


A1/386/486 


STANDARD 220 $99 


Economical This UL approved. fully tested 
unit is one of the best generic 220s available. 
[deal for hasic svstems. 


SILENCER 220 $149 
Ultra-Quiet Unrattle vour nerves with the 
Silencer 220. Its high-efficiency, adjustable- 
speed fan offers 69% less noise with standard 
cooling. Quieter than most hard drives. Great 
in the executive suite or home office, 


TURBO-COOL 250 $189 


High Performance Protect your investment! 


Upgrade your AT/386 with our powerful, UL 
approved Turbo-Cool 250. Its high-capacity, 
adjustable-speed fan keeps expansion cards, 
hard drives, and other valuable components 20° 
to 35" cooler for up to three umes longer life. 
Perfect for a fully loaded system. 


TURBO 450 $349 


Maximum Performance The choice of PC 


professionals, our Turbo 450 features built-in 
Іле conditioning, autoselect input, independent 
regulation, external DC voltage adjustment, 
remote switch option, enhanced cooling, 
UL/CSA/TUV approval, 50,000 Hr MTBF 
and 2-vear warranty! Ideal for workstations and 
nerwork file servers. 


CP160 5169 


Original Portable Upgrade Give your 
Portable greater reliability and 100% more 
power with our direct replacement CP160. 
Allows 286, 386, and hard disk upgrades. 


CD270 6249 
Deskpro | 


pro Lpgrade The power user’s power 
supply! Our direct replacement CD270 gives 
vour 8086/286/386 Deskpro up to 70% more 
power and the reliability it deserves. Prevents 
nuisance rebooting. Advanced design includes 
autoselect 110V/220V.. 2-year warranty. 


INTERNAL UPS! 


Our new InnerSource 2210 15 the first 
AT/386 power supply with a built-in UPS. 
Its auto-recharge battery provides 5 – 10 
minutes of reliable backup power for both 
your PC and monitor. This complete 
protection costs less than an equivalent 
330VA external UPS and it doesn’t take 
up any space. $449 


PC POWER & COOLING, INE. 


31510 Mountain Way, Bonsall, СА 92003 % (619) 723-9513 * FAX (619) 723-0075 
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3X-LINK16, 


THE LIGHT AND DIGESTIBLE LAN FOR 


SMALL WORKGROUPS ә 


АТ $ 139 PER NODE. 


"Once configured, using it is a breeze as it seems to 
transfer files and print documents among PCs severals 
times faster than sofware LANs we've used" 


Computer buyers guide and handbook 


"It all works, and the nice part 15 
that it's easy to set it up, use it" 


Jerry Pournelle/infoworld 


"3X ГіпК16 is an extremely cost 
effective, high speed zero-Slot 
Lan " 


Doug Allinger/LAN Technology 


As your stomach takes a long 
time to digest heavy meals, so do 
small workgroups with heavy LANs. 
Expensive and heavy LANs sold nowa- 
days are hard to install, to use and maintain. 
They require qualified people and are not suita- 
ble for small workgroups. 


We offer you a light solution: the 
3X-Link16. It's a zero slot LAN, extremely easy 
to use without any special qualification. It has 
been specially designed for small workgroups. 


3X-Link16 is a small networking system 
that fits directly into the parallel port, between 
the computer and its printer, with no need 
to dedicate a port. 3X-Link 16 can be connected 
on PCs, PS/2 or Laptops without using а 
slot and opening the computer. Set-up couldn't 
be easier. 
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3X USA Corp. One Executive Drive 
Fort Lee N.J. 07024 - Phone: (800) 327-9712 
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| Tell me more about 3X-Linki6. 
Name/Title 
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3X-Link16 is 
now available in N 

J^ two versions: 

ҸӘ + 3X-Link16 for DOS with 
file transfer at 500 000 Bps, 

printer sharing and E Mail. 

e 3X-Link16 for Netbios which allows to 

run multiuser applications with 3X-Share16 

operating system, fully Netbios compatible. 


Both versions are priced at $ 139 per sta- 
tion, hardware and software included. They are 
delivered with a 30 days money back guarantee 
to ensure your satisfaction. 

For further details, call your nearest dealer or 
3X USA at: (800) 327 9712 or (201) 592 6874 
You may also use the coupon located at the 
bottom of this page for your convenience. 


3X-Link16, PS/2, are registered trade marks of ЗХ, International Business Machines 


3X USA Corp. One Executive Drive Fort Lee N.J. 07024 
Phone: (800) 327-9712 


Number of employees - 1-99 3100 plus | 
Dealer 4 or End User 1 | 
Address 

City State 

Zip Telephone — 
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sharing CD-ROMs 

on a АМ“ is a natural 
idea, but It’s still a little 
harder than it should be 


D-ROMs and LANs are а natu- 

ral match. Although CD-ROM 

drives and disks are still too ex- 

pensive for most desktops, 
LANs let you spread those costs among 
many users. Unfortunately, to share a 
CD-ROM drive, you typically have to do 
more than just hook the drive onto a com- 
puter on your LAN. 


The Problem 

CD-ROMs pose problems for LANs. 
The biggest one that CD-ROM disks 
don't behave like normal disks. 

Because the huge capacity of CD- 
ROM disks far exceeds the traditional 
DOS limit of 32 megabytes, Microsoft 
wrote special software to handle CD- 
ROMs. That software, the Microsoft 
MS-DOS CD-ROM Extensions (MSC- 
DEX), is a DOS file redirector that inter- 
cepts BIOS read and write requests that 
involve CD-ROMs and handles those re- 
quests itself. Unfortunately, many LANs 
also use redirectors to provide remote ac- 
cess to shared hard disk drives, so they 
end up trying to redirect a redirector 
when they work with a CD-ROM drive. 

Server-based LAN operating systems 
typically can handle very large hard 
disks, so they could avoid the redirector 
hassle entirely by attaching the CD-ROM 
drives directly to the server—but they 
lack the drivers that they need to make 
their servers work with CD-ROM drives. 
Without those drivers, server-based 
LANs must attach the CD-ROM drives 
to a microcomputer on the LAN. 

Peer-to-peer LANs, which have no 
dedicated servers, also must work with 
CD-ROM drives on LAN systems. Each 
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A NATURAL MATCH 


client system must therefore run two re- 
directors—the one that the LAN re- 
quires, and MSCDEX. That task is cer- 
tainly possible (it’s similar to stacking 
TSR programs), but it’s also easy to get 
wrong. Some peer-to-peer LANs, such 
as LANtastic, avoid this approach alto- 
gether by providing explicit support for 
CD-ROM drives. 

Software products like Map Assist and 
Pipes can give peer-to-peer features—in- 
cluding the ability to share a worksta- 
tion’s CD-ROM drive—to server-based 
LANs (see “Adding Peer Services to а 
Server-Based LAN” on page 146). We’ll 
concentrate instead on two other types of 
products that let you add CD-ROM ser- 
vices to your server-based LAN. 


Different on the Outside 

One class of products uses a dedicated 
CD-ROM server system that you attach 
to the LAN. CBIS’s combined CD Serv- 
er hardware amd CD Connection soft- 


ware goes this route. The dedicated CD 
Server system, which resembles a tower- 
style PC, sits ona LAN and does nothing 
but let you use its CD-ROM drives. This 
monolith can house up to seven CD-ROM 
drives, and you can add up to seven more 
drives in a second cabinet. The minimal 
system comes with one CD-ROM drive, a 
12-MHz 286 CPU, and 2 MB of mem- 
ory, for which you must pay a whopping 
$5300. 

If you have many users, however, 
you'll probably want additional drives, 
and you'll definitely want more memory. 
CD-ROM drives are slow, so the more 
memory you have for data caching, the 
faster your overall performance will be. 
With several users, you'll want at least a 
couple of extra megabytes of memory. 

You can run the CD Connection soft- 
ware on any NetBIOS-compatible LAN 
operating system, and on NetWare's 
IPX—which lets you avoid the overhead 

continued 
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of forcing NetWare to run NetBIOS. 

The other way to provide LAN access 
to a CD-ROM drive is to hook a standard 
single-user CD-ROM drive to any PC on 
the LAN and then install software that 
lets anyone on the LAN use that drive. 
That’s the approach of Online Computer 
Systems’ Opti-Net. 

Opti-Net handles up to 24 CD-ROM 
drives at once, and Online Computer 
Systems sells a four-drive box. We tested 
the product with a standard external 
Sony CD-ROM drive. What you pay for 
Opti-Net depends on how many users you 
have. An eight-user version runs $795; 
$1495 buys a 100-user license. Like the 
CD Connection software, Opti-Net can 
run on any NetBIOS-compatible LAN or 
directly on NetWare's IPX. 

Opti-Net itself is just software, but to 
use it you need both a CD-ROM drive 
and a LAN PC to which you can connect 
that CD-ROM drive. Fortunately, you 
don't have to dedicate that PC to the task 
of providing CD-ROM access. The usual 
server caveats apply, however: As more 
users share the CD-ROM, the server PC 
becomes increasingly sluggish doing any- 
thing else. 


ARCHITECTURE 
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Alike on the Inside 

Although the large tower of the CD 
Server and the standard, typically small 
CD-ROM drive of an Opti-Net system 
look quite different, the two setups are 
very similar beneath the surface. 

On the hardware side, both use DOS 
PCs (the CD Server’s 286 CPU runs its 
software on top of DOS, just as any nor- 
mal PC might) and CD-ROM drives. 

Their software is also similar. Both 
start with CD-ROM device drivers. Opti- 
Net adds a second device driver that 
makes the CD-ROM drives available to 
LAN users. Both products then run 
MSCDEX. On top of this base, with both 
products you must run your standard 
LAN software. (We used NetWare.) 

The next step is to run the software 
that lets everyone share the CD-ROM 
drives, but exactly what you run depends 
on which package you’re using. 

You first run Opti-Net on the server 
PC and then mount and name individual 
CD-ROM disks. To get to those disks, 
each client PC also has to run special 
software. After loading MSCDEX and 
the usual network software, each client 
system must run a program called ONET 


COMPUTER ARCHITECTURE: А QUANTITATIVE APPROACH 


and then specify the disk or disks it 
wants to use. Those CD-ROMs then look 
and act like huge read-only disks. 

Setting up and using the CD Server isa 
similar process, but the CD Server does 
not have a hard disk. You must, there- 
fore, put the CD-ROM driver software, 
MSCDEX, the network software, and 
CBIS's CDSERVER program on a 1.2- 
MB floppy disk that you'll use to boot the 
CD Server. (You run MSCDEX and the 
CDSERVER program in that disk's AU- 
TOEXEC.BAT file.) To use the CD 
Server from a client LAN PC, you run 
the CDREDIR file redirector program 
and then run CDUSE to mount the CD- 
ROM drives. 


А Hybrid Approach 

Things are different on a Mac: Apple's 
CD-ROM-sharing technique combines a 
bit of each of these earlier methods. 

As with Opti-Net, you use a standard 
Macintosh CD-ROM drive. But, as with 
the CD Server, you must attach that drive 
to a Mac that is acting as a dedicated 
AppleShare file server. That Mac can 
still provide normal AppleShare server 

continued 
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ý unlikely to be superseded іп any foreseeable future is the understanding, experience, taste, and uniqueness of ША Ку 73 


the authors. 


education. 


—C. Gordon Bell, Stardent Computers 


The strengths of the book are many: scholarship. attention to performance, [the] relationship between computer 
architecture and other fields, [and] overall system aspects. І have decided to read [the book] page by page. 

I strongly recommend that every practitioner in the field do the same. 
-Jean-Loup Baer, University of Washington 


... а new standard [has been] set for books on computer architecture... students and practitioners will find 
exactly the information they need to understand the current situation and the way it has come about. 
-Maurice Wilkes, Olivetti Research (UK) 


[The book] will become a landmark in much the same way as Mead and Conway was for VLSI circuits. 


—James Smith, Cray Research 


Every serious computer system designer should own this book. 


—John Wakerly, Stanford University 


... destined to become the definitive textbook on computer architecture. Anyone who ever dreamed about designing 
a computer should read this book. 


—Danny Hillis, Thinking Machines 


... we found the book stimulating, provocative, and challenging—a winning combination for computer engineering 
—Dan Siewiorek, Carnegie-Mellon University 


Computer Architecture: A Quantitative Approach, 
by David A. Patterson (University of California, Berkeley) and John L. Hennessy (Stanford University). 
Feb. 1990; 594 pages plus appendices; Cloth; ISBN 1-55860-069-8; $54.95 


Now available at bookstores. To order direct, send your check for $54.95 plus $3.50 for shipping/handling (СА residents, please add енши sales tax). 
To charge your order on Visa or Mastercard, send us your card number, name on your card, exp. date and tel. no. t 
Dept. 15, Morgan Kaufmann Publishers, 2929 Campus Drive, Suite 260, San Mateo, CA 94403, TEL. 415-965-4081, FAX 965-081 1. 
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Systemizing... se 


ALIER 


Several models available. Тһе Systemizer Plus * shown above is an externally mounted 
nepworking module. Because it's self-contained and requires no software in the computer, 
it can work with practically any computer, operating system and application program. 


Or use the internally mounted Systemizer ЕС, a slot-card version of the 
| Systemizer Plus? For MS-O0S*PC's and compatibles. The SC and Sys+ 
| сап be used in the same network, as shown in the diagram below. 


ré, Network wiring: 
B Can use any type п! TA 
| Plotter taur-wire cable. E ^ necis ta 
| p Daisychain topology printers 
| shown, but star or parallel or 
branch also ОК serial input. 
773. —m 
| 
| 


URINE | rear уам! | 


eternal рш 
хим con necis 
LI ш 


Example Systemizer network consisting of 11 micros апа а minicomputer. sharing 3 printers and 
a modem via a mixture of Systemizer Pluses and Systemizer SCs. Note: though not shown 
here, some of the ыз ыы could also be connected to a traditional LAN or WAN. 


oystemizing is a distributed processor approach to Corporate computing managers prefer Systemizing 
networking, consisting of internally or externally over other connectivity methods because it offers: 
mounted modules. it is a time-tested, proven alter- * Universal software and hardware cornpatibility. 

native to LANs, and has become the connectivity • [he ability to mix computers of all brands and types. 
standard at many of the world's largest corporations • Flexibility; readily accommodates growth and changes. 
and throughout the federal government. Tens of е Distributed processing for high speed and reliability. 
thousands are already in use. Why? Because • Owner installation. Uses common inexpensive cabling. 
Systemizing delivers what 95% of corporate com- ° 5 min. user training with no support needed afterwards. 


puter users want from a LAN, without the costs and œ Independence! Does NOT require any special expertise. 
complications normally associated with networking. 


GG CONNEXPERTS" 


А Divisian af Applied Creative Technology Inc. 
8333 Douglas Ave., Suite 700 
Dallas, Texas 75225 U.S.A. 
(214) 739-4200 


e cum eden Technology inc. Systemizirsg is a trademark and Systemirer and Systemirer Рыс are reqpalered trademark of 
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features, such as hard disk sharing. 
Installing the necessary driver soft- 
ware is simple: just click on the CD- 
ROM installer program, which then 
drags the necessary CD-ROM driver 
programs into your server folder. (Apple 
calls the standard system folder on an 
AppleShare server the “server” folder.) 
The only hassle is that you have to 
“prepare” each CD-ROM disk that you 
might want to use by running the Apple- 
Share Administration program on the 
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е Create DOS, 05/7? and 
Family Mode programs 
* Language extensions 
pive added versatility 
” Global Optimizer speeds 
programs up to 30% 
* (75/2 АРІ Library and 
Bind Utility included 
е 100% ANSE Compatible 
debupeing 


Call 1-800-444-4309. Choose Lattice C Today! 


Latuce, Inc. 


ae 2500 5. Highland Ave. 


ue Lombard, iL 60148 


Call or write for further information and a free catalog. 
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the fastest programs in the shortest time wil 


$6! Each Lattice C T T System contains the 
Wbenebmark-winning Lattice Optimizing C Compiler, CodePRobe 
Soure level debugger, LASM macro assembler, nearly 800 Library 
Functions, and dozens of Powerful Tools. 1 


Lattice C60 — — — 


. Create Extended DOS, b 
05/2, & DOS programs 
includes Royalty-Free a 
80286 DOS Extender 
Creates programs of up % 
to nearly 16 MB 
АП tools performance- * 
tuned for 286 systems 
Protected Mode speeds = 
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server when that disk is in the CD-ROM 
drive. Once you've done that, however, 
the CD-ROM is available to every Mac 
on the LAN. The client Macs don't have 
to run any special software; it all just 
works. The PC world still has а long way 
to go in this area to match the Mac. 


One Drive, One CD-ROM 

Whether you're using a Mac or a PC 
LAN, you can't just pop CD-ROM disks 
in and out like floppy disks. 


ent System for the 8086, 80286 


82385 C 
Only $ 895.00 
Create Extended DOS 
or (18/2 programs 
Ineludes Royalty-Free 
80386 DOS Extender 
Your programs utilize 
full 32-bit power 
АП tools performance- 
tuned for 32-bit systems 


Compatible with 
PharLap DOS Extender 


Phone: 1-800-444-4309 
708-916-1600 
FAX: 708-916-1190 


Telex: 532253 
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On the Mac, before you insert a new 
CD-ROM disk, you have to prepare that 
disk, which means taking down the 
server, running the Administration pro- 
gram, and starting the server software 
again. You can prepare lots of CD-ROM 
disks at once, but a new one still leads 
you back to this unfortunate process. 

Things are not much better on PC 
LANs, where to change the CD-ROM in 
a drive you must first dismount the cur- 
rent disk and then mount the new one. 

The bottom line 15 that it's best to plan 
on one CD-ROM drive per disk that you 
plan to share regularly. You can switch 
disks, but it will be a hassle. We don't 
much like this working philosophy, but 
it’s clear that you don’t want somebody 
popping out the CD-ROM disk that you 
are using and sticking in a different one. 


А Few Other Problems 

CD-ROMs have other problems. The 
biggest one is lack of speed. While high- 
capacity hard disk drives are driving ac- 
cess times below the 10-millisecond 
mark, CD-ROM drives are still battling 
the 300-ms barrier. 

On the PC, memory consumption can 
also be a problem. By the time you add to 
your standard LAN software and TSR 
memory overhead the 23K bytes or so of 
MSCDEX and the roughly equal (or 
greater) memory that the CD-ROM 
LAN-access software requires, there's 
usually well under 512K bytes of mem- 
ory left for applications. 

Finally, several CD-ROM vendors 
make you pay something extra for LAN 
use; Ziff Communications, for example, 
charges an additional $75 over the base 
cost of its Computer Library CD-ROM 
for each LAN user, while Microsoft hits 
you for $65 per additional LAN client. 

Despite these problems, we're still ex- 
cited about all three of these CD-ROM 
products in particular, and the CD- 
ROM/LAN match in general. We plan to 
use CD-ROMs on our LANs regularly. 
But we're not as excited as we were 
originally. This technology, like much 
of today's LAN software, 15 better in 
concept than in implementation. Eventu- 
ally, the reality will catch up to the 
dream; we can't wait. Bi 


Mark L. Van Name and Bill Catchings are 
BYTE contributing editors, Both are also 
independent computer consultants and 
freelance writers based in Raleigh, North 
Carolina. You can reach them on BIX as 
"mvanname " and "wbc3, " respectively. 
Your questions and comments are wel- 
come. Write to: Editor, BYTE, One Phoe- 
nix Mill Lane, Peterborough, NH 03458. 


Our Printer Sharing Unit 
Does Networking! 


An Integrated Solution 

Take our Master Switch " , a sophisticated 
sharing device, combine it with MasterNet " 
networking software for PGs, and you've 
got an integrated solution for printer and 
plotter sharing, file transfer, electronic mail, 
and a lot more. Of course you can also 
share modems, minis, and mainframes or 
access the network remotely. Installation 
and operation is very simple. 


Versatile 

Or you can use the Master Switch to 

link any computer or peripheral with a serial 
or parallel interface. The switch accepts 
over 20 commands for controlling the flow 
of data. It may be operated automatically, 
by command, or with interactive menus. its 
buffer is expandable to one megabyte and 
holds up to 64 simultaneous jobs. The 


PO. Box 742571 


е Houston, Texas 77274 * Tel 


MasterLink " utility diskette for PCs 
comes with every unit and unleashes the 
power of the switch with its memory-resident 
access to the commands and menus. 
Other Products 

We have a full line of connectivity solutions. 
If you just want printer sharing, we've got 
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it. We also have automatic switches, code- 
activated switches, buffers, converters, 
cables, protocol converters, multiplexers, 
liné drivers, and other products. 


Commitment to Excellence 

At Rose Electronics, we're not satisfied 
until you're satisfied. That's why we have 
thousands of customers around the world 
including large, medium, and small 
businesses, factories, stores, educational 
institutions, and Federal, state, and local 
governments. We back our products with 
full technical support, a one-year warranty, 
and a thirty-day money-back guarantee. 


Call now for literature or 
more information. 


(800) 333-9343 


malltalk/V ® РМ. 
Think of it as a bold, 
"seat-of-the-pants" solution 
that cuts to the beart of the 
OS/2 Presentation Manager 
complexity challenge. Thus 
unlocking tbe potential of this 
powerful operating system. 
With the introduction 
of Smalltalk/V PM, object- 


oriented programming 


Introducing Smalltalk/V PM. 'The 
to fulfill the promise of OS/2. 


moves out of the realm of mystery 
and into a new era of breakthrough 
applications that promises to be of 


legendary proportions. 


OS/2 PM is designed to push 


Is The Most Important Part Of Your 


Developer's Kit Missing? 


"user friendly" to a whole new level 
of sophistication. If vou compare it 
to an orchestra, OS/2 has capabili- 
ties no ordinary assemblage of in- 
struments has ever dreamed of 
possessing. Yet to tap 
its potential, OS/2 


PM demands а con- 


OS/2 PM offers you a powerful, rich environment 
loaded with advantages like a Graphics Program- 
ming Interface (СРП). a LAN manager, mulutask- 
ing, SQL, just for starters. And all of these 
components are accessible іп а standard way using 
Smallralk/V PM through Dynamic Link Libraries 
(DLLs). Combined with DDE (Dynamic Data 
Exchange), you can call and exchange data with 
other PM services or applications. Seamlessly. 
Now developers can write truly reusable compo- 
nents, which greatly increases their value. And 
you'll find Smallralk/V PM the perfect “glue” 


berween applications written in other languages. 


ductor capable of true 
genius. That conduc- 
tor is Smalltalk/V 
PM. 

You'll find Small- 
talk/V PM a perfect 
language for repre- 
senting and manipu- 
lating high-level 


information. Because 


you go from designing to prototyp- 
ing to delivering a completed appli- 
cation in one seamless step, vou 
cleanly avoid the old costly "crash 
and burn" delays so common with 
languages born in the age of main- 


trames. 


UNLEASHING THE AWESOME 
POWER OF 05/2 PM 


»malltali/V PM. It helps stop 
the natural drift toward vaporware 
so common in software develop- 
ment today. It lets vou dive right in 
and get to the creative parts with- 
out the usual grunt work. For ex- 
ample, if vou want to ignore the 
complexities of understanding 


OS/2 PM details you can immedi- 


the Great cut 
through the 
convoluted 


Gordian Knot. 


A leg enda rv case 


challenge with 
one bold, swift 


stroke of his 


of complexi ty. It 


sword. This 


had baffled and 
stymied the best — "seat-of-the-pants" 
minds of the solution set in 
ancient world motion the 
опо Alexander prophecy that 
whoever 
unraveled the 
knot would one 


day rule Asia. 


fast, seat-of-the-pants way 


ately start creating without any 
limitations on vour efficiency. 
However, if you're the curious 
гуре, we have tools called browsers 
to help you fathom the masterpiece 
called О5/2 PM. Yon'll also find 
our incremental program develop- 


ment capability and push-button 


it provides you with a 


nore responsive enti- 


“THIS IS THE RIGHT WAY 
TO DEVELOP APPLICA- 
TIONS FOR OS/2 PM. 

Q5/2 PM is а tremendously 
rich environment, which 
makes it inherently complex. 
Smalltalk/V PM removes that 
complexity, and lets you con- 
centrate on writing great pro- 
grams. Smalltalk/V PM is the 
kind of powerful tool chat will 
make OS/2 the successor to 
MS/DOS." 


Bill Gates, Chairman 
Microsoft Corp. 


THE FIRST debugger simplifies ap- 
FULLY-COMPILED plication development 
SMALLTALK. ae. . 

Because Smalltalk/V s Жез ДЕЛДИ 
PM is fully compiled response when vou im- 


plement an idea. Our 


extensive user manuals 


ronment than ever 
before. Now you'll be 


able to generate 


and tutorials have 


earned us high praise. 


stand-alone applica- 
tions (EXE). 


SMALLTALK/V PM. 
THE TALKING HAS 
ALREADY STARTED. 


"Digitalk's Smalltalk/V PM isa 
masterful implementation ofa clas- 
sical object-oriented programming 
language and a state of the art 


graphical user interface. Any pro- 


Smalltalk 
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статтег struggling with the com- 
plexities of Presentation Manager 
should take a close look at this 
product." 
Charles Petzold, Contributing Editor, 
PC Magazine 
“Digitalk’s Smalltalk/V PM is 
dazzhng! This product makes Pre- 
sentadon Manager pay off." 
Jeff Duntemann, Contributing Editor. 
Dr. Dobbs Journal 
“тата РМ is ап ex- 
cellent tool for rapid deliv- 
ery of prototvpes which 
have all the functionality 
and user interface of a com- 
plete PM application." 


Richard A. ШЫН, 
System Archited, Lotus Development 


"Smalltalk/V PM from 


Digitalk is the greatest! This is an 
incredible product.” 


FD. Hildebrand 
Editor-in-Chief, Computer Language 


IHE BEST PM INVESTMENT 
YOU'LL EVER MAKE 


Smalltalk/V PM $499.95 


Prices and information on these and 


other Digitalk products are available 
on request: 

Smalltalk/ V, Smalltalk/ 286, 
Smalltalk Мас 


Smallralk/V. A product of Digitalk Ine., 
9841 Airport Blvd., Los Angeles, CA 
90045. For informauon or to find a dealer 
near you call: 


1-800-922-8255 
1-213-645-1082 


CompuServe 71361,1636 

FAX 1-213-645-1306 

Smalltalk ts a registered trademark uf Digieadk Ine. 
Prices subjcer to charme witht miter. 

Orher product names are trademarks ar registered 
trademarks of their respecte holders 
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BYTE editors’ hands-on views of new and developing products 


Magellan 2.0 
PageMaker 4.0 

Ergo Model 1: The Brick 
Programmer's Toolkit 


Full impact 2.0 


se Ті to select file, + to view 


README. EXE 
SAMPLES. 1X1 
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Тһе Second Voyage of Magellan 


C onventional wisdom 
says that you should 
never buy the first release of 
any software package. The 
second release of Lotus 
Development's Magellan 
underlines this truism. Not 
that the first release was 
buggy; but Magellan 2.0 is 
a vastly expanded and emi- 
nently more capable package 
that takes "intelligent DOS 
shells" to a new plateau of 
functionality. 

The folks in Cambridge 
haven't fooled with the basic 
Magellan interface. It still 
presents you with a list of 
your files (sorted in which- 
ever way you choose) on the 
left side of the screen and a 
view of the contents of the 
file on the right. 

In Magellan, the concept 
Of views 15 a crucial one. 
Greatly enhanced in version 
2.0. Magellan's viewers let 
you quickly browse through 
files and view their contents 
the way vou see them from 
within your application (e.g., 
a Lotus 1-2-3 spreadsheet 
looks like a spreadsheet in- 
stead of a jumble of charac- 
ters, anda WordPerfect docu- 
ment is correctly formatted). 

There are a bunch of handy 
new viewers in version 2.0; 
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and the inclusion of viewers 
for such venerable applica- 
tions as Excel, Paradox, and 
Quattro make this new 
Magellan even more useful. 
There's even a viewer that 
lets you view a deleted file 
before you unerase it. And 
what's even more useful 15 
the integration of viewers for 
graphics files. If you point to 
a file created by a package 
like Freelance or PC Paint, 
you actually see the graphic 
on your screen— instantly. 
What really sets Magel- 
lan 2.0 apart from the first 
version is file compression. 
Lotus has licensed PKWare's 
ZIP technology, which does 
a particularly classy Job of 
archiving groups of files 
while cutting your file stor- 
age space needs by up to 50 
percent. Inthe new Magellan, 
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you mark files, press a key. 
and ZIP (compress) them into 
a fraction of their former 
selves. And the reverse holds 
true for the UNZIP (decom- 
pression) process. 

But wait, there's more. in 
Magellan 1.0, I could see a 
directory of the files in my 
archive, but I couldnt go 
beyond that. Magellan 2.0% 
new nested viewers are truly 
unique. I cancall upa ZIPped 
archive, see a list of the files 
contained within it, and ac- 
tually view the contents of 
the files. with Magellan fig- 
uring out which viewer to use 
from within the ZIP viewer. 
Takemnall together, this makes 
archiving files a much sim- 
pler process. If your hard disk 
is getting full, nested view- 
ers can be a lifesaver. 

Magellan 2.0 also has a 


disk drive. 


Magellan 2.0 
$139 


Requirements: 

IBM PC or compatible 
running DOS 3.1 or 
higher with at least 256K 
bytes of RAM and a hard 


Lotus Development | 
Corp. 

55 Cambridge Pkwy. 
Cambridge, MA 02142 
(617) 377-8500 
Inquiry 985, 


multitude of additional new 
features. There's a file/disk/ 
archive backup-and-restore 
facility, file verify-and-com- 
pare capabilities, and numer- 
ous new ways that you can 
customize how vou and 
Magellan 2.0 interact with 
vour valuable data. And the 
setup process 1s slyly intelli- 
gent, automatically figuring 
out essential details (e.g., the 
printer you have installed) 
from the contents of the files 
already on your drive. 

Although Lotus markets 
Magellan as an all-purpose. 
always-resident intelligent 
DOS shell, l've never been 
comfortable using it that way. 
That doesn't mean that 175 
not valuable as a DOS shell. 
However, I believe that how 
you interact with DOS is a 
matter of personal taste. 

Гуе found that Magellan's 
ability to index and locate all 
the data on all my hard disks 
is the shining feature that 1 
can't live without. And it's 
even better in version 2.0. 
Magellan took over 60 mega- 
bytes of programs and data 
on my hard disk and created 
a 2-MB index. Couple the 
viewers with Magellan's 
newly expanded “‘fuzzy 
search" capability, and it 
becomes absolutely invalu- 
able for locating data that's 
tucked away someplace but 
you don't know where. 

What Magellan 2.0 has 
brought to the DOS world is 
a unique ability to see your 
data as an integrated and 
accessible knowledge base 
instead of just a loose collec- 
tion of files. I particularly like 
the way it treats multiple hard 
disk volumes as a single en- 
шу. And while the basic 
Magellan interface may not 
be your ideal cup of tea, the 
package is versatile and cus- 
tomizable enough to make 
the voyage enjoyable. 

—Stan Miastkowski 


PageMaker 
Never Looked 
Better 


ith PageMaker 4.0, the 
| Y loose ends in the pre- 
vious versions are almost all 
cleaned up and several fea- 
tures are added that fans have 
been wanting for years. The 
resultisa nearly perfect desk- 
top publishing program for 
the Macintosh. 

The Preferences menu 
selection now boasts a text- 
only display mode as well as 
a monofont story editor. Ed- 
iting story text used to be a 
pain. The story editor brings 
up the selected story in a 
single font and gives you the 
usual amenities: cut and 
paste, a full spelling checker, 
and improved hyphenation. 
Text import and export filters 
convert Page Maker stories to 
and from popular word pro- 
cessors. TIFF support is now 
expanded to include both 
compressed TIFF files and 
24-bit color images. 

There are other additions, 
too, like the ability to toggle 
between the selection tool 
and the currently selected one 
by pressing Command- Space 
bar. Also, you no longer need 
to be an octopus to capture 
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PageMaker 4.0 
$795; $150 upgrade fee 
for registered 3.0 users 


Requirements: 
Mac SE or better with 
2 MB of RAM anda 


PostScript output. Instead of 
Command-option-K, the 
"PostScript" button in the 
Print menu gives you direct 
file output. 

New font support allows 
rotating text іп 90-degree 
increments and has drasti- 
cally improved font kerning 
and point control. Maximum 
font size is increased from 


hard disk drive with 6 
MB of free disk space. 


Aldus Corp. 

41 First Ave. 5 
Seattle, WA 98104 
(206) 622-5500 
Inquiry 986. 


127 points to 650 points. New 
paragraph controls include 
selectable orphan and widow 
functions and automatic 
placement of rules at the 
beginning and end of each 
paragraph. 

For large publications, the 
new Book functions let you 
group multiple documents 
together into one logical en- 


The Granite-Sided Brick from Ergo Computing: 
Transportable Technology 


he computer industry 

isn't very creative about 
product names, so I have to 
hand it to Ergo Computing 
for aptly nicknaming its sys- 
tem Ergo Model 1: The 
Brick. The Brick is a loaded 
ló-MHz 3865X-based sys- 
tem packed іп a 3!4- by 8- 
by ША-іпеһ package that 
weighs 7,5 pounds. (A 20- 


MHz version is coming 
later.) But the resemblance to 
a piece of masonry doesn't 
end there; The Brick comes 
standard in an eye-catching 
granite-finish case. (For the 
less adventurous, it's also 
available in boring beige.) 
The philosophy behind The 
Brick is so obvious that I’m 
surprised that no one has 


thought of it before. While 
laptops are popular, they 
don't always fill the bill for 
today's busy computer-liter- 
ate work force, who need to 
take work home in the eve- 
ning. With The Brick you can 
keep a monitor and a key- 
board at each work location, 
carrying the computer guts 
(and your own data) between 


tity. [ts especially handy 
when you combine it with the 
new table of contents and 
indexing features, The maxi- 
mum document length has 
been expanded to 999 pages. 
I worked with a beta ver- 
sion on both a 4-megabyte 
Mac SE and a 5-MB Mac II 
with a Radius dual-page color 
display. Before I could run 
PageMaker 4.0 on the Mac 
SE, I had to upgrade the stan- 
dard 1 MB of RAM. Aldus 
recommends a minimum of 
2 MB. With 4 MB, Page- 
Maker 4.0 ran perfectly un- 
der MultiFinder 6.0.3 with 
Adobe Type Manager, leav- 
ing 1.5 MB free, which was 
ample room to fire up Micro- 
soft Word 4.0. Speedwise. 
the new PageMaker takes a 
little longer to display text 
than version 3.0, but it's fast 
enough to be usable on a Mac 
SE. Printer output is much 
improved, thanks to the new 
kerning and tracking features. 
What I'd still like to see 
added are multiple document 
windows and more complete 
"export" tagging. It would be 
great to save text attributes 
when converting to or from 
ASCII documents. Neverthe- 
less, PageMaker 4 0 is almost 
all you could hope for in a 
desktop publishing package. 
--Номаға Eglowstein 


locations. The Brick takes up 
less than half of a typical 
briefcase and is built to travel, 
easily surviving up to 50-g 
bumps. Even more than à 
typical laptop, The Brick is 
truly transportable comput- 

ing. 
The system I tested had 1 
megabyte of RAM (which 15 
continued 
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expandable to 8MB), a 3'4- 
inch 1.44-MB floppy disk 
drive, and a 40-MB Conner 
Peripherals hard disk drive 
(100- and 200-MB drives аге 
also available). There's also 
a 2400-bps modem, high- 
resolution (up to 1024 by 768 
pixels) VGA graphics, a par- 
allel port, а pair of serial 
ports, and room for a half- 
length add-in card (or two 
half-length cards if you forgo 
the floppy disk drive). You 
also get a monochrome 
monitor and keyboard. 
Technologically, this 15 
one of the most integrated 
systems I’ve ever seen. Pack- 
ing all this big-system func- 
tionality into a tiny case 
wasn't easy, and Ergo uses 
the latest cutting-edge tech- 
nology. Two packed circuit 
boards contain Chips & 
Technologies’ low-power 
LEAP chip set and 452 VGA 
chip. Pack the modem chips, 
some RAM, and the other 
necessary support circuitry 
into the package, and it all 
fills every nook and cranny. 
Allthis circuitry, of course, 
generates heat, even though 
the entire system draws only 
28 watts of power. How this 


SHORT 


TAKES 


THE FACTS 


Ergo Model 1: The Brick 
$2695; with color 
viotitir. $2995 


Ergo Computing 

One Intercontinental Way 
Peabodv, MA 01960 
(508) 535-7510 

Inquiry 987, 


Borland Beefs Up the Programmer's Toolkit 


оо many programmers 
flv by the seat of their 
pants, lacking instrumenta- 
tion with which to measure 


| Turbo Debugger 


| and Tools 2.0 
|, $149.95 


| Requirements: | 
IBM PC or compatible 
with 384K bytes of 

| RAM. 


Borland International 
1800 Green Hills Rd. 
РО. Box 660001 

Scotts Valley, CA 95066 
(408) 438-8400 
Inquiry 988. 
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software performance. Turbo 
Profiler, star of Turbo De- 
bugger and Tools 2.0, de- 
livers the data and eliminates 
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the guesswork. Users of 
Borland languages—and of 
other language products, 
since the Profiler is .MAP- 
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heat is dissipated is unique. 
The Вгіс 5 main processor 
board sits against a flat, 
heavy-duty plastic "blanket" 

filled with an inert heat-con- 
ducting liquid. This carries 
the heat generated by the cir- 
cuits to the extruded-alumi- 
num case, which is designed 
as a large heat sink. During 
operation, the entire case 
becomes lukewarm. 

Ergo says that it will soon 
be offering a Sharp flat-panel 
VGA display and a compact 
keyboard. Available this fall 
for an additional $800, they ll 
make The Brick a truly pow- 
erful portable indeed. Also 
coming down the pike is a 
$249 “docking unit" for mak- 
ing hookup of The Brick at 
multiple locations easier. 

Of all the surprises hidden 
inside The Brick, the bottom 
line is even more notable. In 
today's market, $2695 is a 
skimpy price for a not-at-all 
skimpy system (including a 
keyboard and monochrome 
VGA monitor). In a world of 
boring and utilitarian PCs, 
The Brick stands out for both 
its elegance and its techno- 
logical sophistication. 

—Stan Miastkowski 


and CodeView-compatible— 
will wonder how they ever 
got along without it. 

The Profiler shares much 
technology with an upgraded 
Turbo Debugger. Both sport 
à character-mode graphical 
user interface, utilize the 
same .EXE-embedded sym- 
bolic information, and, when 
running on a 386, can oper- 
ate in extended memory on a 
virtualized real-mode DOS 
program. 

The 386 support saved the 
day when I set out to test the 
Debugger and Profiler on the 
latest version of XScheme. 
The real-mode tools could 
not digest the 210K-byte 
large-model program, but 
their protected-mode coun- 
terparts worked flawlessly. 

continued 
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Embedded systems designers have already used CrossCode С in over 577 different applications. 


CrossCode C comes with four 
powerful tools to help you program your 
68000-based ROMable applications 


From C source to final object, each tool takes you 
one step closer to your finished ROMable design 


[nce C is designed specifically 
to help you write ROMable code for 
all members of the Motorola 68000 
family. Four powerful tools take you from 
C source to object code: 


1. COMPILER: To get truly ROMable 
code, you have to start with a truly 
ROMable compiler. Here аге three 
CrossCode C features that you won't find 
in any ordinary C compiler: 


* Compiler output code is split into five 
independent memory sections that vou 
can assign into ROM or RAM as vou 
please. 


* You can optimize the code for vour 
application because vou control the sizes 
of data types. For example, you can 
optimize for speed by using two byte 
ints, or get maximum versatility. by 
using four byte sars. 


* You can easily write assembly language 
routines that call C functions and vice 
versa, because the compiler uses simple. 
well documented parameter passing 
conventions. 

2. ASSEMBLER:  CrossCode С 

comes with a Motorola-stvle assembler 

that has all the features that assembly 
language programmers require. [n fact. 


you could write your whole application 

with it; 

“Тһе assembler features an advanced 
macro language. conditional assembly. 
"include" files, and an unlimited size 
symbol table. 

* Detailed cross references show you 
where vou've defined and referenced 
vour symbols. 


* After a link. you can actually convert 
your “relocatable” assembler listings 
into “absolute” listings that contain 
absolute addresses and fully linked 
object code. 


3. LINKER: The CrossCode C linker 
is designed to handle truly huge loads. 
There are no limits on the number of 
symbols in your load or on the size of your 
output file. And you can always count on 
full 32 bit target addressability, because 
the linker operates comfortablv in the 
highest ranges of the 68030's address 
space. 


4. DOWNLOADER: CrossCode C 
comes with a downloader that puts you in 
touch with all EPROM programmers and 
emulators. It can convert your load into 
Motorola S-Records, Intel Hex. Tek Hex. 
Extended Tek Hex, and Data I/O ASCII 


Hex. You can also produce a binary image 
and convert that image into any formal 
you might want. In all formats. bytes can 
be split into EPROMs for an 8. 16, or 32 
bit data bus. 
Whv Wait 

Once you start using CrossCode C, you 
may just wonder how you ever got the job 
done before! Its available under 
MS-DOS for just $1995, and it runs on all 
IBM PCs and compatibles (640K memory 
and hard disk are required). Also available 
under UNIX, ХЕМІХ, and VMS. 


CALL TODAY for more information: 


1-800-448-7733 
(ask for extension 2002) 
Outside the United States, please dial 


PHONE: 1-708-971-8170 
FAX: 1-708-971-8513 


SOFTWARE DEVELOPMENT SYSTEMS, INC. 
DEPARTMENT 22 


4248 BELLE AIRE LANE 
.. DOWNERS GROVE, ILLINOIS 60515 USA 


CrossCode!" js a trademark of SOFTWARE DEVELOPMENT 
SYSTEMS, ІМС. MS-DOS® is a registered. шабета of 
Microsoft. UNIX is a registered trademark of AT&T. AENIAG® 
із a registered trademark of Microsoft. 


The Debugger (but not the 
Profiler) can also run in pro- 
tected mode on a 286. That 
configuration doesn't deliver 
the advanced in-circuit 
emulator-like capabilities of 
the 386 Debugger, but it does 
solve the RAM cram. 
Comprehensive mouse 
support most visibly sets the 
new Debugger apart from its 
predecessor. But there’s more 
power under the hood as well. 
The Debugger works with 
Turbo Pascal 5.5 objects and 
is “C++ ready.” It can walk 
backward within sections of 
straight-line code. A macro 
facility helps you reproduce 
the sequence of events pre- 
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ceding a crash. Best of all, 
you can now debug TSR 
programs and device drivers. 
A new Turbo Assembler 
comes with the kit, too. As- 
sembly aficionados will 
appreciate the new multipass 
architecture, whichoptimally 
encodes nearjumps. The new 
CALL statement simplifies 
the interface between assem- 
bly and C or Pascal. And with 
the .486 directive, vou can 
deploy 1486 instructions. 
These enhancements are 
noteworthy, but the Profiler 
really steals the show. You 
begin by specifying areas that 
you want to watch: These can 
include all routines in your 


program, routines in a mod- 
ule. or even individual lines 
of code within a routine. You 
can also monitor file I/O, 
overlay swapping. and inter- 
rupts. 

statistics gathering can 
take a long time, depending 
onthe number of areas you're 
watching, but at any point 
you can do Control-Break to 
view the current execution 
profile. The Profiler presents 
hot spots—the areas in which 
your program spends most of 
its time—in a scrollable bar 
graph and links the graph to 
code in source and assembly 
form. If you enable the call- 
ers option, you can examine 


Full Impact 2.0 Hits a Little Bit Harder 


shton-Tate's new Full 

Impact 2.0 has gone 
three-dimensional and added 
features, yet it has retained 
the impressive presentation 
qualities of the original Full 
Impact. 

Ап important new feature 
is the ability to read and write 
Excel format files. Version 
2.0 also has three-dimen- 
sional charting abilities, in- 
cluding surface plots, and you 
can output to color printers— 
moving Full Impact a step 
ahead as a leading Macintosh 
presentation spreadsheet 
package. 

I took a look at a beta ver- 
sion and found the new pro- 
ductivity enhancements a real 
boon. You can assign com- 
mon functions to an icon bar 
and perform them with just a 
click of the mouse. I also 
found it extremely simple to 
enter a complex set of data 
and start performing analysis 
on it. Then when I wanted to 
create a presentation, I could 
rapidly move the data around, 
add in text boxes and arrows, 
and precisely place the charts. 
It was a bit harder, however. 
to make the charts appear the 
way I wanted them to, once 
they were placed. А dialog 
box can be accessed to alter 
the appearance of the chart, 
and this was very useful for 
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an overlay chart made by 
combining three line graphs. 
However, I had trouble get- 
ting a 3-D chart to turn out 
the way I wanted it to, al- 
though I finally succeeded. 

Intelligent recalculation is 
an important addition, espe- 
cially when considering that 
Full Impact can handle up to 
eight spreadsheets at once, 
each with half a million cells, 
even on a l-megabyte ma- 
chine. 

Thenew featurethat I liked 
best was an addition to the 
macro capability of the pro- 
gram. Although its macro ca- 
pability has always been im- 
pressive, Ashton-Tate has 


now added an Excel macro 
translation utility, as well as 
making all the other new 
features of the program avail- 
able via macros. The result 
is that any object on the 
spreadsheet (e.g., a piece of 
text like "click on me") can 
become a button that acti- 
vates a macro. This makes it 
possible to create extremely 
flexible and powerful spread- 
sheets with Full Impact. 
With version 2.0, you can 
use embedded calculations 
by customizing numerical 
formats. You can use this 
feature to convert values over 
a range automatically just by 
applying a new format to that 


the code paths leading to a hot 
spot. 

The process isn't effort- 
less— nor could it be. Effec- 
tive analysis requires skillful 
modulation from coarse- to 
fine-grained data collection. 
And I can think of improve- 
ments. For example. while 
investigating XScheme, | 
found that the Profiler's in- 
terrupt-monitoring and exe- 
cution-profiling subsystems 
aren't linked as tightly as they 
could be. But why quibble? 
Here's a tool that will help 
make software engineering a 
reality, 

Bravo, Borland! 

—Jon Udell 


Full Impact 2.0 | 
$295 


Requirements: 

Mac Plus, SE, or II with 
1 MB of RAM: a hard 
disk drive 15 recorn- 
mended. 


Ashton-Tate 

20101 Hamilton Ave. 
Torrance, СА 90502 
(213) 329-8000 
Inquiry 990. 
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range. You can now zoom in 
and out of the spreadsheet so 
that vou can see up to 64 pages 
of the spreadsheet presenta- 
tion at once. At any level. vou 
can edit and move items so 
you can see—on-screen—the 
overall look of a presentation 
before printing. 

Full Impact 2.0 is consid- 
erably improved, and it faces 
a more open spreadsheet 
market than previously. 
However, all the Mac spread- 
sheets are considerably more 
powerful than they used to be, 
and Full Impact 2.0 will un- 
doubtedly face stronger com- 
petition in the future. 8 

—Owen Linderholm 


Heres How We Protect 


Our Software And 


. the world how we protect your hard work. 
But then, why should we? It’s not that we're hard 
to get along with. On the contrary. We'll show you 
how our unwordy approach to software protection can 
actually work better for vou. We'll deliver the best balance 
of guaranteed copy control and cost-effective installation. 

Unlike other manufacturers, our hardware is uniquely 
custom-wired for each developer and supplied with a specific 
encrypted interrogation routine for maximum security. 

The precise routines assume responsibility for all hardware, 
software and timing issues so your time and money isn't 
wasted engineering protection schemes. 
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» PROTECH KEY 
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Windows 3.0 carries DOS 
into the 1990s 


Three’s the 


Ш Jon Udell 


sers of DOS PCs rejoice! Win- 

dows 3.0 will breathe new life 

into your machine. Microsoft 

has bundled a graphical envi- 
ronment, a suite of desktop applications, 
a DOS program switcher, a Windows 
multitasking executive, a У86 multi- 
tasker, and a virtual memory manager 
into a single package. 

Windows has long aspired to change 
the face of DOS computing— not just for 
Excel or PageMaker addicts, but for the 
rest of us. А year ago, that transforma- 
tion seemed unlikely. Today it appears 
inevitable. Windows 3.0 finally consum- 
mates the Windows/DOS marriage. That 
is good news for the 386 crowd, and it's 
great news for the silent majority: 286 
owners who've lately been made to feel 
like they have bought an Edsel. 

Windows 3.0 runs in three modes: 
real, standard, and 386 enhanced. When 
you type win at the DOS command line, 
Windows scopes out the local hardware 
configuration and starts up in the appro- 
priate mode: real mode on a 640K-byte 
XT or AT, standard mode on an AT with 
at least 256K bytes of extended memory 
or a 386 with up to 1 megabyte of ex- 
tended memory, and 386 enhanced mode 
on a 386 with more than 1 MB of ex- 
tended memory. АП modes share the 
same radically improved graphical user 
interface (GUI) and enhanced suite of 
Windows desktop applications. Standard 
mode adds the ability to run Windows 
3.0 applications in 286 protected mode— 
that is, with direct access to up to 16 MB 
of extended memory. The 386 enhanced 
mode adds more: preemptive multitask- 
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ing of DOS programs running in V86- 
based virtual machines, and demand- 
paged virtual memory. 

You can override the default start-up 
behavior. For example, you can type win 
/rto start Windows 3.0 in real mode on 
a 286 or 386. And to run an existing 
Windows/286 or Windows/386 applica- 
tion, that’s just what you'll have to do. 
Windows 3.0 is fundamentally a DOS 
extender. The DOS-extended programs 
that it can execute Windows 3.0 appli- 
cations—must abide by the same laws 
that govern all protected-mode applica- 
tions. That means, among other things, 
that a program can't write to a code seg- 
ment, perform segment arithmetic, com- 
pare segment addresses, or load a seg- 
ment register with a value other than one 
provided by the operating system. 

Most existing Windows applications— 
and virtually all the major ones— vill re- 
quire a tune-up in order to comply with 
Windows 3.0. But the trauma won't be as 
severe as you might think. In general, 
even ordinary DOS applications port 
readily to DOS extenders. Windows pro- 
grams, written to a far stricter applica- 
tion programming interface (API) that 
was designed with protected mode in 
mind, find the transition even easier. 
Also, Windows developers have been 
working with version 3.0 for months; 
many have already completed their 
ports. At least one shipping application, 
Word for Windows, won't even require 
an upgrade—-it's already 3.0-compatible. 

Although Windows 3.0 costs $150, 
Microsoft will upgrade existing Win- 
dows/286, Windows/386, and Windows 
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run-time users for $50 within 90 days of 
its release date. Application upgrade pol- 
icies should be similarly reasonable in 
most cases. Through the end of August, 
users can call (800) 323-3577 to inquire 
about and order Windows 3.0-compat- 
ible products. 


By design, the Windows desktop closely 
resembles that of OS/2 1,2, And yes, that 
means that like Presentation Manager, 
Motif, and NextStep, Windows offers 
what seems to have become the sine qua 
non of the modern GUI: buttons shaded 
to create a three-dimensional effect. But 
look more closely at the photo at right 
and you'll discover a far more significant 
enhancement. Both PM and Windows 
support child windows that run as win- 
dows or as icons within the boundaries of 
a parent window, sharing 115 menu bar. 
You can see two examples of this behav- 
ior in the photo. Both the File Manager 
(similar to OS/2 1.2's File Manager) and 
the Program Manager (Windows 3.0's 
primary shell) contain child windows in 
active and iconic states. 

I’ve yet to see another Windows 3,0 
application that exploits this technique 
(which IBM's Common User Access 
style guide calls the multiple document 
interface, or MDI) as fully as the File 
Manager and the Program Manager do. 
But the new Software Development Kit 
(SDK) includes an MDI code skeleton, 
and I hope many applications will adopt 
this style. Other GUIs' window systems 
pale by comparison; they limit you to a 
single top-level desktop. Windows 3.0 
(like OS/2 1.2) supports a hierarchy of 
desktops. Each records the arrangement 
of windows and icons running in support 
Of a task. You can collapse the entire 
aggregation into a top-level icon, thus 
sweeping away a lot of visual clutter. 
And you can recall the task and all its as- 
sociated context with a single keystroke. 

continued 
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Running Windows 3.0 on a 386, 
you can multitask windowed DOS 
programs along with Windows 
protected-mode applications. 


Even on a 286, Windows 3.0 
applications use extended memory. 
With its powerful new shell, 
protected-mode capability, color 
palette manager, and network 
awareness, Windows 3.0 

gives DOS-based computing a 
powerful shot in the arm. 
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Неге is a practical way to manage a dozen 
tasks, each with one or more windows— 
even on a standard YGA screen. 

You interact with Windows and DOS 
by way of five key desktop applications: 
File Manager, Program Manager, Task 
List, Control Panel, and Print Manager. 
File Manager, like its OS/2 counterpart, 
views disk drives the way an outline pro- 
cessor does. Its primary child window 
presents a directory tree; you single-click 
on nodes to show or hide their descen- 
dants. Double-click on a directory node, 
and File Manager opens a new child win- 
dow that lists the files in that directory. 
You can opt for an iconic or a textual dis- 
play, sorted in а variety of ways. As with 
the old Windows MS-DOS executive, 
you can select and launch DOS or Win- 
dows applications directly or indirectly 
by way of documents associated with ap- 
plications. New conveniences include the 
ability to copy and move files and sub- 
trees using the mouse, the ability to in- 
voke an application by “dragging and 
dropping" a compatible document onto 
its icon, and the ability to search for 
files. 


If you inspect the photo carefully, you'll 
see that the File Manager knows that the 
highlighted drive icon represents a net- 
work drive. (The same holds true for 
CD-ROM drives.) But that is just a 
glimpse of Windows 3,075 network 
awareness. It goes much further. The 
product provides extensive hooks for a 
variety of networks, including MS-Net, 
LAN Manager, NetWare, and Vines. 
When you install Windows 3.0 in the 
presence of one of these networks, it 
loads a corresponding driver. (NetWare 
users take note: You'll also need to up- 
date vour network shell components by 
way of NetWire or the Novell hotline.) 

The network driver provides many 
conveniences. From the File Manager, 
for example, you can execute Connect 
Net Drive. It provides a graphical inter- 
face to MS-Net's net use, MetWare's 
map, or whatever command vour network 
uses for this purpose. With Browse, you 
can look through the list of available 
servers and mounted volumes for the 
drive to which you want to connect. The 
specific form that this dialogue takes 
will, again, vary according to your spe- 
cific network, 

The File Manager, like the Macintosh 
Finder, is fundamentally a disk organiz- 
er. The Program Manager works quite 
differently; it's a task organizer. If you 
prefer the disk-oriented approach, you 
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can make File Manager the primary 
shell; just open WIN.INI and specify 
shell=winfile.exe. But Windows 3.0 
defaults to the Program Manager, and 
for good reason. Its elements are groups 
and program items. Groups are child 
windows that contain iconic program 
items that, in turn, refer to applications 
and optionallv to associated documents. 
But when you create groups, add pro- 
gram items, and copy or move program 
items between groups, you're not ma- 
nipulating the applications or documents 
themselves; you're manipulating point- 
ers to them. The added flexibility takes 
some getting used to, but it's extremely 
useful. 

You link program items to applications 
by way of the Program Manager's Prop- 
erties dialogue. Here vou supply an ap- 
plication's command line: an .EXE 
(Windows- or DOS-executable}, .PIF (a 
Program Information File that tells Win- 
dows how to allocate resources for a DOS 
program). .COM, or .BAT file, along 
with command-line arguments if re- 
quired. Unless you declined the offer, 
the Windows setup program will have 
scanned your local (and network) drives 
and created program items for all your 
Windows applications and for the DOS 
applications for which Windows provides 
predefined .PIF files. 

Like File Manager, Program Manager 
can tile or cascade its active child win- 
dows and arrange those that are running 
as icons. You can select and activate any 
group window or group window icon 
from a list. And vou can minimize any 
group window, or minimize the Program 
Manager itself. 


Task List pops up when you double-click 
on the desktop, press Control-Escape, or 
choose Switch To from any window's 
control menu. П can tile or cascade top- 
level windows, arrange top-level icons. 
enumerate tasks, switch among tasks, or 
kill a task. The several mouse and key- 
board procedures for starting the Task 
List typify Windows 3.0, Like its prede- 
cessors, and despite its greater complex- 
ity, Windows 3.0 operates quite nicely 
under keyboard control. No one will 
want to use the product without a mouse, 
but power users will appreciate the 
dozens of keyboard shortcuts. 

The Control Panel provides a suite of 
configuration tools. Some of the tasks 
you can perform here include resetting 
the desktop colors, installing or remov- 
ing printer and screen fonts, attaching to 
an alternate network server, configuring 


communications ports, installing and 
configuring printers, and specifying 
multitasking settings for 386 enhanced 
mode. In the Colors dialogue, vou can 
switch to an alternate desktop color 
scheme or invent vour own. The Ports di- 
alogue repairs a long-standing deficien- 
cy: At last, Windows itself supports 
AON/XOFF flow control. 

The Printers dialogue illustrates an- 
other facet of Windows' new network 
awareness. Once you've specified a port 
(e.g., LPT1) and a printer (e.g., HP La- 
serJet), you can browse network print 
queues and connect the port to a queue 
that supports your selected printer. Win- 
dows intelligently offers to bypass the 
local spooler and print directly to the net- 
work queue. With earlier versions of 
Windows, you had to disable spooling 
entirely in order to use network queues. 
Now vou can configure spooling on a 
per-printer basis. 

The Print Manager handles both local 
and network queues. Even when vou 
bypass the Windows spooler and print 
straight to a network queue, you can use 
the Print Manager to monitor the job's 
progress. Local queues display only jobs 
printed from Windows applications, but 
network queues—thanks to the interven- 
tion of the network driver—list all your 
print jobs. By default, a network queue 
won't list other users' jobs, but vou can 
ask to see the complete list, and (again, 
depending on the specific capabilities of 
your network and its Windows driver) 
you can even browse network queues to 
which you're not connected. 

The desktop applications offer exten- 
sive on-line help. Like OS/2 1.2, Win- 
dows 3.0 documents itself hypertextual- 
ly and, in its SDK, provides tools and 
protocols that enable applications to fol- 
low suit. The Windows 3.0 applications 
I've seen take advantage of the help en- 
gine, which lends a nice consistency to 
the environment. І particularly like the 
way the help system enables users to an- 
notate on-line documentation. 


As 1 write these words. I'm running 
Windows 3.0 in 386 enhanced mode on a 
20-MHz 386 Gateway 2000 with 4 MB of 
memory. The Task List repors that I'm 
running FoxBase (in a virtual DOS ma- 
chine). Epsilon (in another virtual DOS 
machine), five Windows 3,0 desktop ap- 
plications (File Manager, Program Man- 
ager, Paintbrush, Terminal, and Note- 
pad), and three additional Windows 3.0 
applications (Microsoft's Excel, Sam- 
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na's Ami Professional, and Asymetrix's 
HyperCard-like ToolBook). CHKDSK, 
which I ran in each of the two DOS ses- 
sions, reported 477K bytes of free DOS 
memory—scarcely less than the 486K 
bytes available to DOS after I booted and 
loaded my network drivers but before I 
launched Windows. Meanwhile, the Pro- 
gram Manager reports more than 10 MB 
of free Windows memory. How can this 
be? DOS multitasking based on the V86 
mode of the 386 processor is nothing 
new. But add protected-mode Windows 
applications running in extended mem- 
ory with access to virtual memory, and 
you're really pushing the envelope. 

It's a different story on a 286, but not 
too different. On the DOS side, you sub- 
stitute program switching for DOS mul- 
titasking and give up hardware protec- 
tion, and you get somewhat less DOS 
memory. Running Windows in standard 
mode on a 1-MB Compaq Deskpro 286е, 
I found that a secondary DOS session 
saw 44K bytes less free memory than did 
the boot session. On the Windows side, 
you give up virtual memory. Yet al- 
though standard mode appears limited 
when you compare it to 386 enhanced 
mode, it legitimizes the 286 in a way that 
no other software product ever has. You 
can still run multiple DOS applications 
reasonably, side by side with Windows 
applications. And those Windows appli- 
cations, using as much extended memory 
as you care to install, will really be able 
to stretch their legs. 

DOS extenders come in two flavors. 
The 286 extenders, such as Rational Sys- 
tems' DOS/16M, break through the 
640K-byte memory barrier and enable 
programs to run in extended memory on 
a 286 or a 386. But they still form ad- 
dresses with 16-bit offsets, so they can't 
manipulate data objects larger than 64K 
bytes. The 386 extenders, such as Phar 
Lap's 386| DOS-Extender, also break the 
64K-byte segment barrier. They run only 
on a 386, but they can form addresses 
with 32-bit offsets and thus present a 
"flat" 4-gigabyte address space to appli- 
cations. Windows 3.0 15 a 286 extender. 
It runs programs in extended memory, 
but even on a 386 those programs don't 
see the flat address space that 1s charac- 
teristic of 386| DOS-Extender, Unix, or 
OS/2 2.0. To manipulate very large bit 
maps, for example, Windows 3.0 pro- 
grams must still resort to the huge mem- 
ory model that tiles segments. 

Although Windows 3.0 offers 386- 
specific features— V 86 multitasking and 
demand-paged virtual memory —the 286 
is its true target platform. While the 
64K-byte segment limit may be inconve- 
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nient, the 640K -byte limit has been Win- 
dows’ ball and chain. That's gone now, 
and both 286 and 386 users will reap the 
benefits. Existing Windows applica- 
tions, once converted, will enjoy what 
amounts to a free lunch. Developers who 
couldn't contemplate working in real- 
mode Windows wil] think much harder 
about developing for Windows 3.0. 


Like many people, I've always thought of 
Windows as an application launcher, not 
a working environment. I'm no fan of 
DOS shells; the ones I've tried feel like 
straitjackets. But the notion of a dual en- 
vironment in which DOS and Windows 
applications coexist was always alluring. 
So with each successive version of Win- 
dows, Гуе put the win command into my 
AUTOEXEC.BAT file, just to see how 
long it could survive there. Earlier ver- 
sions of Windows never lasted more than 
a day. This one's a keeper. For the first 
time, the Windows/DOS coexistence en- 
tails relatively few compromises. DOS 
sessions see more memory than in previ- 
ous versions of Windows—in standard 
mode as well as in 386 enhanced mode. 
Even more important to me is that access 
to network services removes what had 
been a major obstacle to sustained use of 
Windows. For example, Windows used 
to simply reject a message sent over a net- 
work. Now it fields the message and pre- 
sents it in a Windows alert box. The only 
major sacrifice—and this will be a prob- 
lem for many users—is that you can't use 
protected-mode memory managers like 
QEMM and 386Max with Windows 
3.0's standard or 386 enhanced modes. 

Some of the things I've learned about 
Windows aren't new to version 3.0. Like 
Windows/386, 3.0 supports cut-and- 
paste operations between windowed 
DOS programs and Windows applica- 
tions. One evening, while connected to 
BIX by way of the Terminal accessory 
(see below), I used the BIX search com- 
mand to generate a list of messages. The 
next step was to reformat the message 
numbers as a comma-separated list and 
feed that list to the file command. 1 
copied the search output from Termi- 
nal's buffer to the clipboard, pasted it 
into my DOS text editor, built a macro to 
reformat the numbers, and pasted the re- 
sult back into Terminal. 

What's new—to me, anyway—isn't 
the cut-and-paste feature itself, but the 
opportunity to use it. You'd never load 
Windows just to cut and paste between 
applications. And you'd never load it just 
to run one of its accessories: Notepad, 


Write, Terminal, Paintbrush, Calendar, 
Calculator, or Cardfile. But if you estab- 
lish the Windows desktop as your work- 
ing environment—and 3.0 makes that 
eminently practical—you'll find that it 
has a lot to offer. 

Гуе always used Notepad for quick 
text-editing tasks in the Windows envi- 
ronment, but now I find Write perfectly 
adequate for memos and correspon- 
dence. Paintbrush, derived from ZSoft's 
PC Paintbrush, operates in color and im- 
proves on the old Windows Paint pro- 
gram in a number of other ways. Since it 
supports both .PCX and .BMP (Win- 
dows bit-map) formats, it serves as a 
gateway between DOS- and Windows- 
based image-processing programs. 

Terminal now handles binary file 
transfers; while it's not a full-featured 
telecommunications program (it has no 
scripting capability), it's nevertheless 
quite useful. The new Calculator adds a 
scientific mode. It supports trigonomet- 
ric and statistical functions and can oper- 
ate in binary, octal, and hexadecimal! 
number systems. Even Cardfile—a sort 
of Rolodex that can store scraps of text 
and black-and-white images—turns out 
to be surprisingly handy. Like the Mac's 
Scrapbook, Cardfile holds а persistent 
collection of clipboard items. 


Right out of the box and running on a 
standard VGÀ display, Windows 3.0 
looks more colorful than its predeces- 
sors. Tasteful use of color has much to do 
with that impression. Although you can 
change the desktop's color scheme, you 
will be hard pressed to come up with a 
better one. But there are also more colors 
to work with. Earlier versions of Win- 
dows could use just eight of the 16 pure 
colors available in the VGA 640- by 480- 
pixel by 16-color mode; Windows 3.0 
uses them all. 

Behind the scenes, there's a whole 
new color architecture waiting to be ex- 
ploited. The new Windows API defines 
1-, 4-, 8-, and 24-plane device-indepen- 
dent bit maps. These formats, which are 
compatible with OS/2 color bit maps, ex- 
tend the device independence that Win- 
dows applications enjoy to the realm of 
color imagery. Hardware color capabil- 
ity, not Windows itself, becomes the lim- 
iting factor. 

To support color-intensive Windows 
applications, the new API also defines a 
set of palette management functions. 
These functions facilitate orderly arbi- 
tration among applications competing for 
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the use of a limited supply of colors. An 
application can define a list of colors that 
it requires, in order of importance. 
When it runs in the foreground, the ap- 
plication gets first choice of the colors 
available in the system palette. Back- 
ground applications contend for the re- 
maining colors; they receive consider- 
ation їп reverse order of activation. If the 
system palette runs out of free colors, 
Windows maps some or all of their re- 
quests to the closest colors already in 
use, taking each application's specified 
color priorities into account. 

Windows reserves a pool of 20 static 
colors; that's the default palette used for 
window titles, menu bars, and other 
standard desktop elements. That means 
most applications won't need to concern 
themselves with the intricacies of palette 
arbitration. On а 16-color YGA display, 
it’s not even an issue. But as Windows 
3.0 drivers designed for more capable 
video boards arrive, and as Windows ap- 
plications begin to exploit 256 and more 
colors, the palette manager will come 
into its own. Video Seven and 8514/A 
drivers are included with Windows 3.0, 
by the way. But most users of better-than- 
УСА display hardware will have to wait a 
while to find out what Windows 3.0 can 
really do with color. 


When you run your DOS programs 
under Windows 3.0, the standard and 
386 enhanced modes correspond closely 
to Windows/286 and Windows/386. In 
standard mode, DOS programs run full- 
screen and uninterrupted. You can have 
one or more DOS sessions; each swaps to 
disk when you switch away from it. Stan- 
dard mode improves on Windows/286 in 
several ways. There's more memory for 
DOS programs because Microsoft has 
dropped a little-used feature of Win- 
dows/286—the ability to window well- 
behaved applications. The Program 
Manager and Task List make it easier to 
find and switch to your DOS applica- 
tions. Windows 3.0's 386 enhanced 
mode, like Windows/386, creates a 
powerful hybrid environment. The Win- 
dows session, within which Windows ap- 
plications multitask cooperatively, itself 
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multitasks preemptively with one or 
more virtual DOS machines. A DOS 
program can run full-screen or in a win- 
dow; Alt-Enter toggles between the two 
display modes. You can run textual and 
(with restrictions) graphical displays in 
windows. 

Each virtual machine inherits and can 
customize the boot DOS session. Since 
the original TSR memory hit propagates 
to all virtual machines, it's best to start 
lean (e.g.. with just network drivers) and 
then load extras on a per-session basis. 
There is no AUTOEXEC.BAT file for 
virtual machines, but you can use .PIF 
files in conjunction with .BAT files to 
tallor vour DOS sessions for specific 
purposes. 

The 386 enhanced mode outclasses 
Windows/386 іп several respects. Vir- 
tual memory enables you to run more 
DOS sessions. And you've got greater 
control over how those sessions multi- 
task. A Windows/386 .PIF file offers 
three options. Foreground means run 
only in the foreground while background 
tasks run concurrently. Background 
means run in the foreground or the back- 
ground while background tasks run con- 
currently. Exclusive means run only in 
the foreground and halt all other tasks. 
Windows 3.0 preserves and extends 
these options. You can adjust each DOS 
task's (or Windows' own) foreground 
and background time slice. A new form 
of the exclusive mode gives a DOS task 
all the cycles it wants while active, but it 
enables Windows to switch away from it 
when idle. When there's an interrupt 
pending to a virtual machine, Windows 
temporarily boosts its priority to main- 
tain crisp keyboard response. In special 
cases, you can speed up a DOS program 
by locking its EMS, Extended Memory 
Specification, or conventional memory. 

Virtual machines require virtual de- 
vices. Windows provides drivers for the 
basic ones— disk, video, and keyboard— 
but you might run into a problem with à 
less common device. For example, my 
floppy disk drive controller-based tape 
drive won't work with Windows 3.0 in 
386 enhanced mode, so I can't run tape 
backups in the background. 

What about DOS-extended programs? 
For now you have to drop down to stan- 
dard mode to run 286 DOS-extended 
programs like Lotus 1-2-3 release 3.0, 
and to rea] mode to run 386 DOS-ex- 
tended programs like Interleaf Publish- 
er. But there's hope of better things to 
come. DOS-extender vendors are work- 
ing hard to comply with the new DOS 
Protected Mode Interface, which will 
enable Windows 3.0 (or any other DPMI 


server) to multitask protected-mode ap- 
plications. It sounds even scarier than the 
Virtual Control Program Interface, but 
the current popularity of DOS extenders 
and the likely success of Windows 3.0 
will probably make DPMI a reality. 


Has Microsoft, which also sells OS/2, 
committed corporate fratricide? Yes and 
no. Windows 3.0 addresses, and satis- 
fies, many pressing needs. Rarely does 
an operating-system upgrade render 
existing hardware so much more useful. 
Windows 3.0 will delight longtime Win- 
dows fans and win many new converts. 
Developers are flocking to the platform 
and, in some cases. shifting their focus 
from OS/2's PM to Windows, The Win- 
dows momentum that has been building 
15 about to become а tidal wave. 

But scratch the elegantly polished sur- 
face and you'll stil! find creaky old 
DOS. OS/2 really is much better. Its 
multithreaded architecture, 32-bit pro- 
gramming model. High Performance 
File System, and rich Graphics Program- 
ming Interface should eventually earn it 
the respect it deserves. 

Windows 3.0 could be the best thing 
that ever happened to 05/2. It's ideally 
positioned to draw huge numbers of DOS 
users into the realm of GUI-based multi- 
tasking. Many will remain happily with- 
in the Windows fold. As client/server ap- 
plications evolve, the Windows 3.0 client 
work station—communicating with serv- 
ers running OS/2 or its competitors— 
seems destined to become an important 
industry standard. But power users who 
yearn for a better foundation under the 
graphical desktop will find the move 
from Windows to OS/2 natural. 

In the meantime. on both technical 
and strategic grounds, Windows 3.0 suc- 
ceeds brilliantly. After years of twists 
and turns, Microsoft has finally nailed 
this product. Try it. You'll like it. Ш 


Editor's note: BYTE's Windows 3.0 cov- 
erage continues next month with hands- 
on descriptions of specific applications 
that have been redesigned to work with 
the new graphical environment. The se- 
lection will include applications for word 
processing, databases, spreadsheets, and 
developers ' tools, among others. In the 
months beyond, look for articles that teil 
the Windows 3.0 storv іп still greater 
depth and breadth. 


Jon Udell is а BYTE senior editor at 
large. You can contact him on BIX as 


“judell.” 
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Introducing the new HP LaserJet III printer with 
Resolution Enhancement technology. 


The rules have changed. Now the 
name of the game is Resolution 
Enhancement technology. You'll call 
it the best thing to happen to laser 
printing since the very first HP 
LaserJet printer. It gives you clearer 
resolution. Curves that really curve. 
And edges that are never jagged. 
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HP's built-in intelligence varies dot 
sizes. So they can fill areas where 
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to fit in curves and diagonals 
where they've never gone before. 


whole new 
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But there's more than better print 
quality. 14 bit-mapped fonts and 8 
internal scalable typefaces provide 


thousands of options. And enhance- 
ments to our PCLS printer language, 


including our HP-GL/2 graphics 
language, let you print portrait 
and landscape on the same page. 
Reverse and angled type. Spirals. 
Even shaded text. You can also plug 
in Adobe PostScript? software. 


For all its new features, the $2,395* 
list price of the HP LaserJet III is a 
good deal less than the HP LaserJet 
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Series IT printer it replaces. With 
the same hardware compatibility, 
wide range of applications, 8 ppm 
print speed, and software compati- 
bility, including Word Perfect 5.1 
and WordStar® 60. And the same 
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reliability as the rest of the HP 
printer family. 


So call 1-800-752-0900, Ext. 1007. Ask 
for our booklet on Resolution Enhance- 
ment technology and where to find 
your nearest authorized HP dealer. 
We'll put you in a whole new league. 


There 15 a better way. 


Ф. 


HEWLETT 
PACKARD 


"Suggested U.S. list price. WordStar is a U.S. registered trademark of WordStar International Incorporated. Adobe and PostScript are registered trademarks of Adobe Systems, Inc. 
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Cheetah's 


Golden Performer 


he Cheetah 433 AT Gold isn't 

the world's first 33-MHz 486 

PC, but it's certainly one of the 

fastest. The 433 leaps past to- 
day's pack of 25-MHz 486 machines to 
provide one of the fastest performances 
of any PC that BYTE has tested to date 
(see the table). 

But a 33-MHz CPU isn't the 433's 
only unique feature. The machine is the 
first we've seen that uses 35-nanosecond 
DRAM chips—the fastest available—as 
system memory. The company says this 
eliminates the need for an external CPU 
сасһе. The 433 AT Gold also uses fot 
cycles, a technique that Cheetah says 
doubles the data transfer rate between the 
CPU and SCSI hard disk drive controller 
over the 43375 standard 8-МН? AT bus, 
effectively equaling the performance of 
the Extended Industry Standard Archi- 


Fast 35-ns DRAM 
eliminates the need 
for a CPU cache 


The Cheetah 433 AT Gold 
is the first microcomputer 
to use 35-ns DRAM chips. 
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Rob Mitchell and Rick Grehan 


tecture and Micro Channel buses. 
Cheetah built the 433 AT Gold around 
the same motherboard that's in its 25- 
MHz 486 machine (see “Psst! Wanna 
Buy ап 80486 Cheap?.” November 1989 
BYTE). The 43375 CPU (a 25-MHz chip 
screened to run at 33 MHz in the proto- 
type we saw) and supporting circuitry sit 
on a separate board that plugs into a pro- 
prietary backplane slot; a custom-de- 
signed memory board rides piggyback 
on the CPU board and accepts up to 16 
megabytes of 35-ns DR AM chips that are 
mounted in 1-MB single in-line memory 


modules (see photo 1). The board's 
memory-control logic uses the 1486's 
burst mode to achieve near-zero-wait- 
state operation on a cache miss. 


Hot Cycles 
The 43375 high-performance storage 
subsystem includes a 323-MB Siemens 
MegaFile hard disk drive with Perceptive 
Solutions’ Hyperstore 1600 caching 
SCSI controller board. The latter comes 
with a 4-MB cache of 20-ns static RAM. 
But having а high-performance proces- 
sor and a hard disk drive subsystem 
doesn't do vou much good if you have to 
communicate over a slow AT bus. 
Cheetah engineers have added two en- 
hancements to make the 1486's Ше with 
an 8-MHz AT bus easier. First, a bus 
cycle controller sits between the 1486 and 
the I/O bus (see the figure). The path be- 
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tween the processor and controller 15 32 
bits wide, but on the bus side, the con- 
troller talks along the narrower and 
slower AT bus I/O channel. The net ге- 
sult: Any adapter card on the I/O bus 
appears to the 1486 as an ideal 32-bit 
peripheral. When the CPU issues a write 
to the AT bus, it can write a full 32 bits at 
full speed to the bus cycle controller. 
The controller handles slicing the data 
into 16- or 8-bit chunks and moving it out 
along the 8- MHz bus. 

In a sense, the bus cycle controller lies 
to the CPU, telling it that the write to the 
AT bus has completed when it's still in 
progress. But since the CPU communi- 
cates to memory along a separate route 
from the [/O bus controller, the 1486 can 
converse with memory while past I/O bus 
write operations are still finishing. 

The second enhancement is hot cycles. 
Essentially, the technique boils down to 
this: An 8-MHz AT bus cycle is about 
375 ns long and is divided into several 
phases. The phase during which data 
passes along the bus lasts for about 250 
ns. From the perspective of the hard disk 
drive controller's 20-ns memory, this is 
a long time. So the Cheetah system rec- 
ognizes hard disk drive controller access- 
es and squeezes two data transfers into 
the time that other adapter cards would 
ordinarily allow only one. The bus sig- 
nals that take place before and after this 
double transfer look the same as an ordi- 
nary transfer, so other peripherals on the 
bus can correctly decode the address sig- 
nals and ignore the double transfer. 

The 433 AT Gold video subsystem 
doesn't benefit from hot cycles, but it's 
no slouch. It consists of a prototype 16- 


COMPANY INFORMATION 


Cheetah International, Inc. 
1003 West Cotton St. 
Longview, TX 75604 


(214) 757-3001 
Inquiry 885, 


Photo 1: 

The Cheetah 433 
AT Gold memory 
board rides 
piggyback on the 
CPU board and 
holds up to 16 MB 
of 35-ns SIMM- 
mounted DRAM 
chips. 


BENCHMARK PERFORMANCE 


The Cheetah 433 AT Gold is, overall, the fastest PC BYTE has tested to date. 
All the benchmark indexes given here, however, were achieved on prototype 
units. Final benchmark scores might vary (N/A = not applicable). 


Machine CPU 


9.06 
9,69 
8.21 
5,94 


Cheetah 433 АТ Gold 
ALR PowerVEISA 486/33 
AST Premium 486/33 
Cheetah 425 AT Gold 


FPU Disk Video 


4.25 
4,02 
3.40 
3.20 


37.06 
37.03 
37.10 
28.36 


12.67 
3.48 
М/А 

22,70 


Noe Tne AST Premium 486/33 was unable ro complete BYTE s disk benchmark suite 


CHEETAH ARCHITECTURE 


32 bits 


== 


32 bits 16-bit I/O bus 


Figure 1: The Cheetah 433 AT Gold architecture allows 32-bit writes to the ГО 
controller. The controller then sends the message over the slower AT bus, freeing 


CPU cycles for memory accesses. 


bit Micro-Labs Ultimate VGA board 
with 1 MB of video RAM and supports 
up to 256 simultaneous colors on a 1024- 
by 768-pixel display. Our test machine 
included a Leading Technology multi- 
sync VGA monitor. 


Growth Factors 
Inside the system's cavernous tower case 
are eight half-height drive bays and eight 
expansion slots. High-capacity 5 14 - and 
3'4-inch floppy disk drives occupy two 
bays; the SCSI and video controllers take 
up two 16-bit slots, leaving five 16-bit 
slots and one 8-bit slot available. The 433 
AT Gold’s two serial and two parallel 
ports sit on the motherboard. The 450- 
watt power supply should accommodate 
extra drives and add-in boards. 

Cheetah hadn't released availability or 


final pricing for the 433 AT Gold at press 
time. but it expects our base test system 
with 8 MB of RAM to come in at just 
under $10,000. A big factor is the cost of 
memory. At press time, Hitachi was the 
only supplier of 35-ns DR AM chips. апа 
pricing for 1-megabit chips ran around 
519 in quantity—more than twice the 
street price of 70-ns 1-Mb DRAM chips. 
Many system vendors will wait for a sec- 
ond source before using the new chips. 
But prices are already dropping. Hitachi 
predicts prices of $12 in quantity by the 
fourth quarter of this year. 8 


Rob Mitchell is a BYTE technical editor. 
Rick Grehan is the technical director for 
the BYTE Lab. You can reach them on 
BIX as "rob michell" and "rick в,” 
respectively, 
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Why Compaq will never build 


The way we see it, the so-so, the pretty 
good and the just plain average are things 
for someone else. Not for us. And most 
certainly not for you. 

Thats the reason 

why every COMPAQ 
personal computer 
product has been 
designed to deliver 
on a simple promise: 
to simply work better. This approach is 
what makes our high-performance 
PCs different from all others. 

Working better applies to absolutely 
everything we do. 

t starts with you. Before we design our 
products, we sit down and talk with com- 


Before creating anything, 
ше start with a clean 
slate, and talk to personal 
computer users itke you. 


puter users like you. To see what you want. 


Апа what you need. 
Then we take these ideas and combine 
them with the latest technology and our own 
innovative thinking. 
The result is a line 
of PCs with the per- 
formance for whatever 
you do. Performance 
that comes from more 
than just the processor. 
It includes features like 


COMPAQ, Registered US Patent amd Trademark Осе SYSTEMPRO 15 a rracemprk of Compas Computer Corporation 


high-speed disk drives and VGA graphics. 
Room to customize with the thousands of 
available expansion cards and peripherals. 
And the compatibility to work with the best 
of industry-standard technology. 

This attention to detail is one reason 
why our PCs consistently earn the highest 
marks for quality from computer experts. 
And unsurpassed marks 
for satisfaction from 
im РС users. 

À b^ ... A powerful 
"ay example of 
"ЖҰ this thinking is 


COMPAQ PCs earn an impressive number the COM PAQ 
of industry awards. But it's what you can 
SYSTEMPRO 


do with our PCs that’s really impressive. 
PC System. It brings an unprecedented com- 
bination of performance and expandability 
to connected environments. 
Another example is smaller, but just as 
impressive. The COMPAQ LTE/286 and 
COMPAQ LTE laptop 
PCs fit the capabilities 
of a desktop into an 
8'/-by-11-inch package. 


COMPAQ personal computers 
are designed to fit where you 
work. Whether you re on the 
35th floor overlooking Man- 
hattan or at 35,000 feet sorne- 
where over the Rockies. 


Use of tecon mquinrmeni or board commercial asrcralt ік ar the discretion of each airline 


a PC that simply works OK. 


It's why Business Week, FORTUNE and 
other publications named them among the 
best products of the year in 1989. 


Our approach means you'll be able to 
find the ideal PC, for whatever you re doing. 
From simple word processing to complex 


You'll find better ideas inside each and 
every COMPAQ personal computer. 
COMPAQ 486, 
386, 3865Х and 286 
products are designed 


4250507 ij eli е high- 
| A АН to deliver the high 
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Every COMPAQ product is meticulously designed. Ideas that 
dont measure up ШШ wind up here, not in your office. 


Our rugged laptops and portables let 
you work on the road, without compro- 
mise. And both our desktops and systems 


help you bring more power to more people. 


E 1990 Compag Computer Corporation. All rights reserved 


407% КОТ performance difference. 


financial analysis, data- 
base management and 
computer-aided design. 

All told, COMPAQ 
PCs offer the difference 
between simply work- 
ing OK and simply 
working better. 

For more information and the location 
of an Authorized COMPAQ Computer 
Dealer, call 1-800-231-0900, Operator 117. 
In Canada, 1-800-263-5868, Operator 117. 


LOMPAA 


A worldwide network of 
Authorized Dealers is ready 
and waiting to help you. 


It simply works better. 
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АП the SLC’s components 
are contained in the 
monitor housing. This 
eliminates the low, flat, 
square, *pizza-box" 
housing found on the 
SPARCStation 1. 


sun s Low-Cost RISC 


B Nick Baran 


un Microsystems has taken an- 
other big step down the price/ 
performance curve with the in- 
troduction of a low-cost diskless 
version of its RISC-based SPARCStation. 
With a retail price of less than $5000, the 
new SPARCStation SLC is quite a bar- 
gain for an office running a network of 
SPARCStations. This price includes not 
only a powerful SPARC processor rated 
at 12 million instructions per second 
(MIPS), but also 8 megabytes of mem- 
ory. an Ethernet connector, and a high- 
resolution 17-inch monochrome display. 
From a distance, in fact, you might 
think that the display is the on/y thing the 
system includes. Unlike the SPARCSta- 
tion 1, there is no system unit or “pizza 
box" (as the appearance of the systern 
unit on the SPARCStation 1 suggested). 
The entire system is packaged within the 
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monitor cabinet. Ап 80-watt power sup- 
ply, an audio speaker, the system board 
with RAM and an integrated frame buf- 
fer, and à monochrome monitor all fit 
neatly into a single package (see photo). 

The 712- by 9-inch system board is а 
shrunk-down version of the board used in 
the SPARCStation 1 (see "Two Powerful 
Systems from Sun," May 1989 BYTE). 
The major difference is that the SPARC- 
Station SLC board does not include the 
high-speed S-Bus and its three expansion 
slots, nor does it have a floppy disk drive 
controller. The SLC board does have one 
SCSI and one serial port (the serial port 
can operate two serial devices simulta- 
neously using a Y-connector cable), an 
Ethernet port, and the same audio and 
keyboard/mouse ports as the SPARCSta- 
tion 1. 

The board fits vertically into the rear 


of the monitor housing and plugs into à 
separate connector, which contains the 
I/O ports accessible from the back of the 
monitor. 

The SLC board uses a 20-M Hz version 
of the SPARC processor and a slightly 
slower FPU than on the SPARCStation 1 
(the FPU on the SLC is rated at 1.0 mil- 
lion floating-point operations per sec- 
ond, compared to about 1.5 MFLOPS for 
the SPARCStation 1). [Editor's note: т 
conjunction with the introduction of the 
SLC, Sun Microsystems also announced 
that the SPARCStation 1 now comes stan- 
dard with a 25-MHz processor, giving the 
SPARCStation 1 a performance rating of 
over 15 MIPS. There is no price increase 
for the faster-CPU version of the SPARC- 
Station 1.] 

Sun demonstrated the SPARCStation 
SLC running Sun's graphical user inter- 
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А diskless version 
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of Sun’s SPARCStation 
has most of the power 


of the original, but with 


a small price tag 


face, Open Windows. The high-resolu- 
поп monochrome monitor, which has a 
resolution of 1152 by 900 pixels with 100 
pixels per inch, provided excellent con- 
trast and readability. Since there is no 
fan. the SLC is totally quiet. 

Although the SPARCStation SLC is 
competitively priced, it does have its lim- 
itations. It is clearly designed for use in a 
networked environment as a node on the 
network. Although vou could use the 
SLC as a stand-alone system, it would 
make more sense for most customers to 
buy the higher-performance SPARCSta- 
поп ] for stand-alone use. Here's why. 
First, as the integral monochrome moni- 
tor might suggest, the SLC is strictly a 
monochrome machine. Even if you 
wanted to add an external color display, 
the SLC lacks the S-Bus slots required by 
SPA RCStation color and graphics accel- 
erator boards. Second, the disk storage 
transfer rates are limited on the SLC. Al- 
though you can connect external storage 
devices such as hard disk drives, tape 
drives, or Sun's new SunCD CD-ROM 
drive via the SCSI port, you're limited to 
the 1.5-megabyte-per-second data trans- 
fer rate of the SCSI bus, whereas the full 
SPARCStation with the S-Bus allows 
transfer rates of up to 80 MBps. And, fi- 
nally. there's no option for attaching a 
floppy disk drive to the SLC. 


For networked environments, how- 
ever, the SPARCStation SLC is ideal and 
costs about 54000 less than an equiva- 
lently configured SPARCStation 1. 

Sun representatives acknowledged 
that terminals running X Window Sys- 
tem applications off network servers are 
a major competitive target for the SLC. 
The SLC has an obvious advantage over 
an X Window System terminal, which 
has no independent processing capabil- 
ity. X Window System terminals pro- 
mote the age-old minicomputer concept 
of “time-sharing,” or multiple terminals 
sharing the processor resources of a sin- 
gle host computer or file server. The 
problem with time-sharing is that it is 
easy to overload the host processor with 
too many users running applications si- 
multaneously, resulting in performance 
degradation for the whole system. 

The SPARCStation SLC, on the other 
hand, offers independent processing 
power іп addition to network connectiv- 
ity, allowing the user to have access to 
data and applications on the network in 
addition to the ability to process these ap- 
plications and data independently. Al- 
though X Window System terminals are 
priced in the range of $2000 to 53000, 
the additional cost of the SPARCStation 
SLC is well worth the advantages that 
come with it. 

Of course, diskless workstations are 
nothing new. But the SPARCStation SLC 
offers a new level of processing power at 
a low price. In addition, the simple and 
elegant packaging of the SPARCStation 
SLC makes it an ideal system for an of- 
fice network of SPARC workstations. Ш 


Nick Saran is BYTE s West Coast bureau 
chief. You can contact him оп BIX as 
"nickbaran. " 
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Sun Microsystems, Inc. 
2550 Garcia Ave. 


Mountain View, CA 94043 
(415) 960-1300 
Inquiry 860. 


End users, circle 30; Dealers, circle 31; 
OEMs, circle 32 on Reader Service Card. 


THE 
ULTIMATE 
WEAPON 


In the fast changing computer 
industry, making the right pur- 
chase decision can pe а real 
battle. At the front are sellers 
WHO are armed with salas pitches 
designed to sell the only prod- 
ucts they nave to offer - you 
need unbiased 
fire off their prices but you 
need scouts to паке sure al. 
Кісен arg known. Are you armed 
to really win vhis partie? 


With AXSYZ, you have the elec- 
rronic weapcn that is аз sc- 
рпізіісаге as the industry it 
commands. Anytime day ar night, 
ұсы can connect ta the AXZTS 
system and have instant access 
ro The comprehensive, vunriased 
data you need ro Make the right 
purchase at tne best rossible 
price, 


Manufacturers, distributors, 
dealers, VARS, integr 
consultants connect to AXSYS te 
give you up ro the minute 
pricing, service offerings, 
features, product availability 
ала other  vaiuabie  àetail. 
AXSYS even gives you ас 
advisors wha can help you 
your winning mission 37 


Now, YOU сап easily 1стате evan 
hard го Find procucts, -ompare 
Teatures and prices and explore 
&rious configurations. You can 
even leave Е-Мас1 


instantly ana 


TRUAS tb 


ААЗҮҢ із your 
aa z 


Ana сап таке you the ultimate 


weapon for ‘the 


Winner: 


Motes for Buyers 
580 Annual Fee + 36/mucute connect time 
Мә Monthy Fees or Monthly NMimmum 


AXSYS 
Not Tower 1825 * СӨ) 18th Street 
Denver CO 80202 USA 


(3033293-2201 Есік, (X13)293-B407 
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Make your keyboard 
A Northgate"OmniKey ~.. 


For 60 DAYS! 


5 down, Northgate OmniKey keyboards are 
the choice of experts and users alike! PC Magazine 
picked OmniKey from all the rest as their 
EDITORS' CHOICE. Readers of Computer Shopper 
made it their "Best Buy" selection. In fact, every 
article ever written about ап OmniKey has been a 
rave review! 


nds of people abandon their 
perfec тейді hey boars Rd pae them with 
Northgate OmniKeys. 


г? Isn't one keyboard just 
about like ийй? Well until you ту an OmniKey 
you can't imagine how much better a keyboard can 
be. Here's how ні сап find out. 


‘for ё . If it isn’t everything 
we edits. qom return it. “We el refund ALL YOUR 
MONEY, e ground shipping charges. 


уц ris ! Select your OmniKey keyboard 
and order it now! 


| Unmatched Compatibility; dip switch settings for all IBM 
type systems and 17 others as well—Zenith. Tandy, AT&T 
and more; XT and AT compauble. 


8 Alps Click/Tactile Mechanical Key Switches for a crisp, 
responsive feel and faster, more accurate typing. 


LED Indicators show scroll, caps and number lock status 
at a glance. 


Double Injected Key Caps for long life and durability. 


FCC Class B Certified — won't interfere with radio and 
TY reception. 


5 Year Warranty—the industry's strongest! If you have any 
problems due to materials or workmanship, Northgate will 
repair or replace your keyboard AT NO CHARGE! 


Durable Steel Base— 
Keyboard weighs 5.5 lbs., 


sits solidly on your desk. 


Cnmikeya 
Кэт пты 


Interchangeable CTRL, 
ALT and CAPS LOCK 

keys—put them where 

you want them! 


Function Keys on the left 
where your fingers find 
them fastest for 
combination commands 
with CTRL, ALT, SHIFT. 


Feel the quality ... Hear the precision ... See the results! 


Let your fingers dance with OmniKey/PLUS—you ll wonder how 
you got along without it for so long! Its keys are crisp to the touch. 
The sound is precise. The increased accuracy of your typing or data 
input will astound you! 


Апа, you don't need to “eye check" the monitor to know you've 
made an entry. OmniKey tells you with sound 
and sensation. 


OmniKey/PLUS 
Another Northgate 
"Smart Tool 

For Business" "" 


FOB MINNEAPOLIS, MN 


“Editors’ Choice" says PC Magazine! 
OmniKey/ PLUS “... Northgate has mastered 
the layout that IBM lacked ...” 

"Many of us who learned to type on original 


PC or XT keyboards were thrilled to have the 
function keys back home where they belong." 


EDITORS’ 
CHOICE 


Period/Comma Lock Key locks ош so when you 
want to type U.S.A., you don't get U>S>A>. 


SO” Sse 


We've added an 
unshifted asterisk key 
on the bottom row to 
speed Wildcard 


commands such as *.* 


Computer Shopper readers vote it 
"Best Buy!” 

"By combining the best features of both old 
and new PC keyboard layouts, Northgate has 
created a unique input device and one that 
carries an industry-wide reputation for 
quality, design and performance." 


Check out these exclusive OmnikKey features: 


B er layout! Most people learned 
key ig typing pari the [coe keys on the left for fast one-hand 
combination porains 
Cursor cont - Al: screen controls are on this pad with cursor 
arrows in a convenient diamond pattern for those who prefer this 
layout over the IBM™ Inverted T. 
NEW! If you do prefer the Inverted T, the key in the center of the 
cursor arrows is a down arrow cursor key. INSERT and DELETE 
key sat bortom of pad are large and easy to hit. 

тїс Keypad: No need to use NUMLOCK when you want to 
enter rumble Large INSERT and ENTER keys make number 
manipulation a breeze. 
And look, we've added an “EQUAL” key that EXCEL uses so 
extensively. This Іше feature alone is further evidence of how 
adv anced the сав is that goes into OmniKey Keyboards. 

type "ain! Lock out these« >». When you want 

to туре Ü. 3 n you don’ t get U>S>A> F13 is the magic key. 


Swap the BACKSLASH and 
ASTERISK keys if you prefer. 


Repeat Rate select key lets 
you set rate from 3-120 CPS 
inside DOS or a program. 


Separate cursor and numeric 
keypads: You can use Diamond 
Shaped Cursor Keys or the 
Inverted T pattern whichever you 
wish. Numeric Pad includes added 
EQUAL key for EXCEL™ users. 


antly ch repeat character rate! Press F14 key and you 
select a Tepeat rate from 3-120 CPS. Perfect for racing through à 
spreadsheet. No run-on either! 


\ omize OmniKe | Select CAPS LOCK, CONTROL 
nd; ALT heats jm pane as e dium above or put them in the 
standard IBM enhanced layout positon; CAPS LOCK next to “а” 
ALT next to space bar, CONTROL under SHIFT 


и can even swap the ALT and CONTROL keys on the right; 
Switch the backslash and asterisk keys—it's up to you! 


Talk about tle 
Put OmniKey:; PLUS to work for vou—call for your no-risk 60-day 
trial today! 


Phone for the Dealer Nearest You 
or Place Your Order Direct 


NORTAGATE 1 i 
compuren We 
SYSTEMS yo’ 
РО. Box 41000 Minneapolis, Minnesota 55441 
Hours: Mon.-Fri., 7 a.m. - 8 p.m.; Sat, 8 a.m. to 4 p.m. Cenal. Fax Your Order! 


612-476-6443. Dealer and Distributor Pricing Available! Notice to the Hearing 
Impaired: Northgate now has TDD capabiliry. Dial 612-476-6958. 
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Ене two o all-new 101 style models... 


..20% smaller footprint and F-keys on top. 


Ommikey/ 101 


-Мапу rats 1ave become accustomed to the 
iu nti IBM lay out with F keys on top. inverted T cursor 
layout, etc. For you, we've duplicated ... well, nearly ... the IBM 
layout, but with a couple changes that improve on IBM. 


IBM puts BACKSLASH near BACKSPACE and ENTER keys. By 
doing so, they must reduce the size of one of the rwo keys. 


Northgate believes the BACKSLASH key is better located on 
the bottom row next to the righthand SHIFT key. By placing it 
there, our layout gives you both a double wide BACKSPACE 
and large L-shaped ENTER key. We believe you'll prefer our 
layout. If not—send it back! 


lel #101-N—Northgate’s improvement over the standard 
ІВМ. | Distinguished primarily by the independent Cursor Pad 
with diamond- -shaped arrow layout. Independent numeric 
keypad with all the operands grouped around the numbers for 
faster numeric entry and commands. 


| e: ! ESCAPE Kev is positioned next to #1. Plus, we 
added an ds key on bottom row to speed wildcard 
commands. Includes Comma/ Period lockout feature AND 
adjustable cursor rate capability. 


„ЛАГЪА Уга RR 


теу = у =ч "ГТ mm 


Size: ТІЛЕ TU IBM's 
101 is 19%"Lx 836/W 

12 F keys across the top 
Alps Click/Tactile Switches 
Switchable CTRL/CAPS 
LOCK 

PS/2 Compatible 

w/ Adaptor 


New small footprint! 


Order now! At this low price, our supplies 
on hand will move quickly! 
Your Choice 


of OmniKey/101 
Models 


Same 60-Day “Try It” Policy 
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Low-Cost LANs 


Networks of Peers 


Flexible, low-cost 
LANs do their 
fair share 


Jon Udell 
and Rob Mitchell 


ow-cost, peer-to-peer LAN: You 

have heard the phrase time and 

again. But stop and think for а 

minute. Is there some necessary 
connection between price and peer capa- 
bility? No. Unix LANs are always net- 
works of peers, although they're hardly 
cheap. The peer model—a network in 
which every node can both provide and 
use network resources— confers far more 
flexibility than a network based on a ded- 
icated server. 

Why, then, don't all PC and Macin- 
tosh LANs work that way? Vendors of 
dedicated-server LANs argue, with jus- 
tification, that neither DOS nor the Mac 
OS can reliably sustain an intensive mix 
of both server and client activities. So 
they divide the world into servers (run- 
ning NetWare, OS/2, or Unix) and cli- 
ents (running DOS, Windows, or the 
Мас OS). As true client-server applica- 
tions evolve—and they're coming fast— 
that approach will pay off. 

But let's focus on budget LANs that 
you can buy and use today. Suppose your 
office uses five or six AT-class PCs. Sev- 
eral of the PCs control files or devices 
(resources) that everyone in the office 
would like to share: a database, a laser 
printer, a CD-ROM drive, a tape drive. 
Take heart: You don't have to spend a lot 
of money on a dedicated server, Ethernet 
hardware, or a foreign operating system. 

The PC and Macintosh LANs that we 
examine this month transform collec- 
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tions of PCs or Macs into surprisingly 
useful networks. Operating-system limi- 
tations notwithstanding, they deliver 
peer services that their high-end, server- 
based counterparts typically don't pro- 
vide. If you're in the market for an enter- 
prise-wide network that will run client- 
server applications, these peer LANs 
aren't the answer. But if you're looking 
for ways to build small- to medium-size 
workgroups, read on. 


The Products 

To select products for this project, we 
settled on twa main criteria. The first 
criterion was price: For a five-node net- 
work, none of these LANs will cost you 
more than $320 per computer (a list of 
features appears in tables 1 and 2). (On a 
cost basis, TOPS/DOS didn't fall into 
our range, but we included it because of 
its unique ability to integrate Macs and 
PCs.) The second criterion was peer са- 
pability: Any machine attached to the 
LAN can share its files or printers and 
still run its users’ programs acceptably. 
We found six DOS peer LANs that met 
the cost criterion: GV LAN OS, LAN- 
smart, LANtastic, MainLAN, Net/30, 
ReadyNet, and TOPS/DOS. On the Mac 
side, we tested Personal Service Network 
(PSN) and TOPS. 

If you've already invested in a server- 
based network but need peer services, 
see the text box " Adding Peer Services to 
a Server-Based LAN" on page 146. 


Tests and Tasks 
To test the DOS LANs, we outfitted an 
office with four PCs—a Compaq 286e. a 
Dell System 325, and a pair of Gateway 
2000s (12-MHz 286 systems). Each ma- 
chine played a specific role. Equipped 
with а Mountain tape drive, the Com- 
paq's job was to back up the whole net- 
work. The Dell was our database server. 
One Gateway acted as print server, and 
the other was our CD-ROM server. 

You could load all the shared resources 
onto a single machine and dedicate it as a 


server—nothing prevents you from using 
a peer LAN that way. But we assumed 
that our imaginary office couldn't afford 
a fifth computer and couldn't sacrifice 
one of the existing four. The idea was to 
start with four useful PCs. connect 
them, and stil! have four useful PCs. So 
we distributed the resource-sharing load 
equitably among them. 

We ran two throughput tests. The net- 
work file I/O test does random reads and 
writes according to a pattern that's de- 
signed to simulate the behavior of typical 
applications. The database test runs а 
FoxBase program on four stations con- 
currently, dumping records from shared 
databases. The results of these tests ap- 
pear in table 3. but the numbers don't 
convey the feel of these networks. As an 
illustration. load a program (e.g., a text 
editor) from a remote drive, and then 
from a local drive. Even on "slow" 
twisted-pair cabling, the best of these 
networks respond so fast that remote and 
local program loads feel about the same. 

Apart from performance, what differ- 
entiates one network from another? Plen- 
tv of things: ease of installation: docu- 
mentation: memory consumption; cache 
capability; level of support for multiuser 
file access; range and quality of adminis- 
trative, mail, and printer/spooler ser- 
vices; and grace under pressure. 

To get to know these networks inti- 
matelv. we specified a profile for each 
machine that defined which resources it 
shared (and to whom, on what basis) and 
the resources it used. For example, the 
backup machine needed total read access 
to the hard disks of all other machines. 
But the other three servers shared their 
disks with one another more selectively. 
We wanted the print server to connect to 
its locally attached printer through the 
network. to prevent conflicts berween 
local and remote print jobs. 

For each of the networks, establishing 
each machine's configuration of shared 
and acquired resources demanded a lot of 

continued 
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| FEATURES TABLE 


Table 1: Not all peer LANs are created equal, nor do they always fit neatly into a table. A few caveats are in order. 

DOS memory requirements vary with each user's configuration, so we give a range within which most users will fall when 
configured as a client only or as a client and server. We calculated memory use for a base (640K-byte) system; this didn't 
include the effects of EMS, shadow RAM, or extended memory support. Our figures include NetBIOS as well as the client 
and server software. If you plan to use multiuser software such as FoxBase Plus, all products except GV LAN OS and 
ReadyNet require running the DOS Share program, which adds 6K-12K bytes to memory overhead (€ = yes; © =по). 


GV LAN LANsmart LANtastic MainLAN Net/30 ReadyNet 1.0 TOPS/DOS 
rev. C 
Price per node (five users) 5320 $216 $265 $220 $215 5250 $439 
HARDWARE 
Type ARCnet ARCnet- Proprietary Proprietary Proprietary Proprietary Proprielary 
compatible 
Rated throughput (Mbps) 2.5 2.5 2 4 1.8 1 768,000 bps 
Cabling RG 62 coaxial Twisted-pair Twisted-pair Twisted-pair Twisted-pair Twisted-pair Twisted-pair 
DMA channel(s} © © © © 1 О 1or3 
Interrupts supported 2,3,4,5,7 2,3,4,5,7 2,3,4,5,8,7, Zorg 20r3 2,3,4,5,7 203 
10,15 
Diagnostics software т o е Ф e a ? 
Maximum nodes 250 16 120 52 45 24 32 
Supports other network cards ә e Ф е е LJ е 
NETWORK SOFTWARE 
Memory use (observed) 
Server/clent B7K-122K 130K-180K 40K -30K 100K -200K В2К-120К 170K-250K 290K-350K 
Client only B7K-122K 7OK+ 14K+ 6OK-200K 62K-80K OOK + 200K -250K 
Network software loads 
to EMS memory $ о oO ж; е m e 
to shadow НАМ С Optional С о e: Ф т, 
to extended memeory e е о Ф © i О 
Server disk cache OQ ^ СО О o е oO 
Interface 
Command language оз e ә О е e e 
Мели g e е d LJ a e 
Loadable as ТЕН? e ә e е О О Ф 
Software unloacable 
without rebooting о e o o Ов е) е 
NetBIOS support е o e ә е [| E] 
Automatic reconnection e ü e oO о e ө, 
PRINTING 
View print queue в e е LJ * OF e 
Modify print queue . e е e е о е 
Set end-of-file time-out 0) ә * № е E е 
XON/XOFF flow control Ф Ф о о e о OF 
ADMINISTRATIVE 
Resource auditing о oO ig О - о о 
server reboot protection ә e LJ е о . о 
List open filas on server C e oie + о ә о 
Close open files on server о e On - C e о 
MAIL 
Store and forward . e о Ф © e e 
Broadcast Ф е е е о е в 
Attach files LJ о * LAE - oO e 
Edit message . * O + o * 9 
Save messages to a file e е O е С o fa 
MISCELLANEOUS FEATURES 
Remote control of other nodes G Optional Optional о D LÀ Q 
Diskless workstations Optional Optional Optional О & с о 
On-line conferencing о е © о a о о 
Telephone support One call Unlimited 30 days 90 days Unlimited 30 days Unlimited 
Warranty 90 days. 1 year, 1 year, 1 year, 1 year, 1 year. 1 year, 
hardware only hardware only hardware only hardware only hardware hardware nardware:; | 
only only 90 days, 
software 
' Software loads to EMS or extended memory т Partial NetBIOS implementation. Extended NetBIOS version available at по cnarge 
* Loads only to shadow RAM. Optional software loads network operating system to shadow НАМ à Print spooler not included with ReadyNet. Spooler program is available at nc charge 
3 GV LAN OS nas some command-line options but relies on menus for most functions 3 XON/XOFF not needed— TOPS supports serial printers directiy 
4 Menu program runs only as a TSA '? Software issues warning if fles are open on server бейсге allowing reboot 
i ТЕН menu utility is a subset of the тал menu program 11 Procedure requires rebooting server 
* Pause option malts network operation but doesn't unload software from memory '? Can attach only ASCII text files to mail messages. 
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patience—and we are relatively savvy 
LAN installers. If the vendors really ex- 
pect end users to install and configure 
these LANs. they ought to improve their 
documentation. In general, the manuals 
sorely disappointed us. If you're handy 
with DOS, batch files, and peripherals, 
you'll muddle through, but not happily. 

We then asked the following questions 
of each network: Can it run FoxBase in- 
leractively on four stations against files 
stored on the database server? What hap- 
pens when you shut down a client who is 
holding a lock on a server-resident data- 
base record? Will the server clear the 
lock? Is there protection against Control- 
Alt-Delete rebooting a server? Will the 
network software reconnect to a remote 
drive after its server has rebooted? What 
queue control facilities are available? 
Can you print documents across the net- 
work from XyWrite? From PageMaker? 
Can you access a CD-ROM drive across 
the network? How does the E-mail sys- 
tem work? How well does the system per- 
form on a multipurpose test, with АП sta- 
tions running intensive server and client 
tasks? 

These are the sorts of questions that 
you will confront when you move your 
day-to-day operations onto a LAN. The 
answers matter more, in our opinion, 
than raw benchmark numbers. 


LANtastic 
Artisofts smart 2-megabit-per-second 
network adapter, built around a 10-MHz 


Low-Cost LANS 


2180, helped make LA Ntastic the small- 
est network program that we tested. The 
backup machine used just 14K bytes of 
КАМ, and the servers around 40K bytes. 
LANtastic's ability to off-load network 
processing to the adapter accounts for its 
remarkable compactness. While that co- 
processor-based scheme didn’t yield out- 
standing performance, it helps explain 
why LANtastic was also one of the most 
reliable networks. DOS can multitask, 
but the less you expect of it, the better. 

Most LANtastic installations today 
run on 2-Mbps adapters, but the soft- 
ware works identically on 10-Mbps Eth- 
ernet hardware. That's an increasingly 
popular choice, according to Artisoft. 

One switch on the 2-Mbps adapter 
controls the I/O port that the board uses. 
Software switches (arguments to LAN- 
tastic 65 driver program) control the inter- 
rupt request line and the address of the 
32K-byte block of RAM shared between 
the adapter and the PC. 

Network adapters come preconfig- 
ured with default settings that usually 
work. When they don' t—that is, when 
the network hardware fights with what's 
in your machine for interrupts, ports, or 
memory -—something has to give. Then, 
two factors come into play. What alter- 
nate settings can the adapter use? How 
easily can you change the settings? In all 
cases, LA Ntastic provides a wide range 
of choices. With the exception of the I/O 
port, you can modify hardware settings 
under software control. You'll appreciate 


PC PEER PERFORMANCE 


that when things don't work right out of 
the box. For example, on the Dell System 
325. the adapter's default RAM address 
gave Microsoft Windows grief. We easily 
moved the adapter's ҚАМ to a better lo- 
cation. We didn't notice the Windows 

continued 


MAC LAN OPERATING SYSTEMS 


Jable 2: Both TOPS and PSN 
support the AppleShare Filing 
Protocol (AFP). PSN also uses 
the AppleShare client interface. 


TOPS PSN 


Auto-installiremove e 
Desk accessory interface € 
Despooler/Queue manager e 
E-mail e 
AFP-compliant Ф 
AppleShare-compauble O 
Share CD-ROM Ый 
List users of 

published volume ІЗ 
Minimum Mac Pius 
Minimum Мас 

recommended 

for server SE ЗЕ 
Memory required 1MB 1MB 
Мегпогу recommended 


ior server 2МВ 2MB 


Table 3: BYTE's network file I/O tests read and write files of random size from a 12-MHz 286-based client machine то 

12- and 25-MHz 386-based servers, respectively. Most LANs performed similarly during these node-to-node file transfers, 
but when we loaded the network during the database tests, GV LAN OS and Net/30 were the clear winners. We tuned 

each network for optimum performance. With LANtastic, better file I/O performance came at the expense of the database 
speed. In that case, we optimized for the best database performance. Times are in seconds. Not every product could run 
the database tests. ReadyNet had insufficient memory to run FoxBase Plus, and LANsmart couldn 't run the FoxBase tests 


because of reliability problems. 


Network file I/O test 


386 server 


LAN Read Write 


Baseline 

(local disk) М/А 
GV LAN OS 18 
LANsmart 16 
LANtastic 27 
MainLAN 17 
Net/30 16 
ReadyNet 


МА = Nat аси cable 


286 server Compaq 286e 


Database test 


Dell325 Gateway 2000 Gateway 2000 


(backup server) (Database (print server) (CD-ROM server) 


Read Write 


М/А 
21 
16 
19 
27 
22 
3? 


server) 


2 
33 


40 


BS 


JUNE 1990, BY TE 145 


PRODUCT FOCUS 


Low-Cost LANS 


Adding Peer Services to a Server-Based LAN 


М, T ovell’s NetWare, IBM's PC LAN, 
3Com's 3--Ореп, and other lead- 
ing networks don't implement the flexi- 
ble peer model that we focus on this 
month. They require dedicated, central 
file servers. To move a file from one cli- 
ent workstation to another requires two 
steps: Copy to the server, and then copy 
from the server. 

Point-to-point file sharing between 
any two client workstations adds tre- 
mendous utility to а server-based net- 
work. Tape backups benefit because 
you eliminate one transfer step and do 
not need to maintain lots of intermedi- 
ate storage on the server. CD-ROM 
sharing becomes possible even on a net- 
work that, like Novell's, can't hang CD- 
ROM drives on the file server. 

Two relatively new products, Map 
Assist and Pipes Drive, deliver the 
benefits of a peer network in a server- 


conflict right away. We had already in- 
stalled the network. Without a software 
switch, we would have had to pull the 
card— possibly more than once. 

Peer networks subscribe to one of two 
resource-sharing philosophies. Some 
consider a machine's disks and printers 
public, subject to restrictions. Others 
consider those resources private, subject 
to permissions. Like most of the net- 
works we reviewed, LANtastic assumes 
that your machine is private property. 
You can tell it otherwise by means of 
net mgr, a menu-driven utility that 
creates accounts for users of your ma- 
chine (a required step) and specifies 
which directories and printers they can 
access. 

The net, mgr utility manages shared 
resources as a set of aliases. ог name- 
value pairs. For example, netbin could 
refer to c:netbin, and @epson to LPTI. 
Clients depend only on the names. That 
means that if a server moves netbin to 
d:mybin, or @epson to LPT2, clients 
will not need to change their log-in 
scripts. Access control lists associated 
with resources govern who can do what 
with them. Once you publish a resource, 
all users have full rights unless you 
specify otherwise through АСТ. defini- 
tions. 

From the client's perspective, the 
menu-driven net utility (or. from the 
command line. net use) maps local 
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based environment. Map Assist works 
only with Novell's IPX transport proto- 
col. Pipes Drive can use IPX or Net- 
BIOS-based protocols. 

Both do basically the same job. A 
TSR program that you load on one work- 
station turns it into a pseudoserver. You 
can then publish a drive. To publish a 
read/write with Map Assist, you use 


mahost C:+ ЕН-/ 


With Pipes Drive, you use the fol- 
lowing: 


drive public c: as Jon C 


А companion program running on ап- 
other station mounts the published vol- 
ume. Map Assist requires the network 
name of the user who owns the re- 
source. If user Jon issued the mahost 


drives and printers to published re- 
sources. You can specity the server and 
resource name, 


net use f: \\susanna\netbin 
or Just the server: 
net use f: \\susanna 


Omit the resource name, and you asso- 
ciate your local drive with ай! published 
directories. The many-to-one relation- 
ship between server resources and local 
drive letters makes it convenient for а 
server to share just portions of its disk. 
LANtastic manages mail and print 
queues similarly, and that confused us a 
bit. No "send mail" command exists. In- 
stead, you use the net utility to locate a 
server with a mail queue, select that 
queue, and then press the Insert key to 
signif y that you want to make an entry in 
that queue. Then you can type a quick 
note or name a file that you want to trans- 
mit. On the receiving end, you've got to 
prowl through the mail queue, notice that 
entries exist (there's no “you have mail" 
alert), and then view them Ву means of 
the queue manager 5 read command. 
You can use the same methods to in- 
sert and retrieve print queue entries. 
Normally, a printing application inserts 
entries into the print queue, and the net- 
work's despooler removes and prints 


command, then another user can map 
his or her drive Q to Jon's C, like this: 


mBq:zjon 


And with Pipes Drive, since the re- 
source itself already has a name, vou 
just type the following: 


drive use Jon 08564: 


We've used both programs to perform 
station-to-station tape backups and to 
share CD-ROM drives. Although either 
will get the job done, Pipes Drive's pro- 
tocol independence makes it the more 
flexible tool. It is built around The 
Lambda Group's ambitious Pipes 
NDOS—a “nested distributed operating 
system" —intended to support peer ser- 
vices across a variety of operating sys- 
tems and network transport protocols. 


them. The print/rnail synergy has at least 
one advantage. The same mechanism 
that reads mail can also peek at the con- 
tents of an entry in the print queue. But 
it's a quirky setup, especially since some 
menu choices don't make sense in both 
contexts. LANtastic won't prevent you 
from trying to hold a mail queue entry, 
but it will grumble about an "invalid 
menu choice.” 

LANtastic was one of several net- 
works we tested that enable a server to 
share a CD-ROM drive, but it was the 
only one that provided explicit CD-ROM 
support. You can tell net mgr that a 
shared resource is a CD-ROM drive—a 
nice touch. 

LANtastic's manual even tells you 
when in the boot sequence you should 
run the CD-ROM extensions. That varies 
from network to network; only LANtas- 
tic bothered to mention it. 

Despite the valuable CD-ROM tip. 
though, LANtastic's manual needs a re- 
write and an index. We flipped through it 
countless times looking for things that 
we remembered reading but couldn't 
find. Particularly frustrating was the 
sketchy coverage of performance tuning. 
LANtastic isn't unique in this regard. 
Many networks provide an assortment of 
knobs and switches. but little guidance 
as to how to use them. We found LAN- 
tastic surprisinglv slow on our database 

continued 
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test, and we fiddled with coprocessor, 
server, and redirector buffers to see if we 
could improve matters. Eventually we 
did—at the expense of the file I/O bench- 
mark—but strictly by trial and error. 
Artisoft claims that other database prod- 
ucts work better with LANtastic than 
FoxBase does. 

In fairness to LANtastic and the rest, 
the environment in which a DOS net- 
working program operates—one that can 
include a variety of disk caches, memory 


1000 


Low-Cost LANS 


managers, and ill-behaved applica- 
tions—defies easy generalization. Still, 
specific recommendations for tuning a 
network for popular applications and 
tools would be extremely helpful. 
Despite these quibbles, we liked LAN- 
tastic. It’s fast enough, and it’s robust. 
On a busy multiple-server network, 
everything ran smoothly. We thought 
that client and server tasks coexisted 
more happily here than on any of the 


other networks. 


DPI! 


From Your HP LaserJet series П or ІП 


t's true! We can turn 
your existing 
Series II or Ill 
printer into a 
1000 x 1000 
TurboRes™ | 
Plain-Paper | 
Typesetter! National TeleVAR™ 
(Raster Devices Direct) intro- 
duces the 1000 Enhancer Kit™ 
for your HP Series Il or III printer. 


y using a new imaging 

technology called 
TurboRes™ on our PC-based 
controller, we can transform 
your 300 dpi printer into a 
state-of-the-art Plain-Paper 
Typesetter that gives you print 
quality previously undreamed of, 
even on devices costing over 
$20,000. 


end us your HP Series II or III 

laser printer and we will do 
the rest. We factory install a 
video board and connector in 
your Series II or ШІ, and supply а 
PC/XT/AT or MCA 6Mb printer 
controller, 135 scaleable fonts, 
direct driver software for 


Windows 
(such as 
PageMaker, 
CorelDRAW!, 
Micrografx 
» Designer, Word 
for Windows, etc.), 
GEM (such as Xerox Ventura 
Publisher, GEM Artline, etc.) and 
Word Perfect. 


ALL NOW! 1-800-468-1732 

(In MN: 612-941-4919) and 
ask about the 1000 Enhancer Kit 
for your Series II or ШІ printer. 
The 300 dpi barrier will fall by 
the wayside as you experience 
1000 x 1000 TurboRes. Note 
that all your existing PCL 
functionality remains 
unchanged, so your printer can 
live in both worlds—PCL and 
1000 x 1000 TurboRes! 


National TeleVAR™ 


PrePress Systems Specialists 


Ж pester 
ES L5 ocu 
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Corporation. TurboRes is a licensed technology and a trademark of LaserMaster Corporation. All other product 
and brand names are trademarks and registered trademarks of their respective companies. All prices 
Specifications are subject to change without notice. Please call for current pricing and warranty details. 
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Circle 269 on Reader Service Card (DEALERS: 270) 


ReadyNet 

Corvus Systems markets ReadyNet as 
“the incredible self-installing LAN." In 
a sense, that's true. With the starter kit, 
you can get a two-node network up and 
running with very little time and effort. 
Just drop in the cards, plug in the cables, 
install the software, and go. There's no 
need to create user accounts or even es- 
tablish connections: Ready Net automati- 
cally maps the client's drive F to the 
server's C, and the client's ІРТІ to the 
server's ІРТІ. 

But when you add nodes and configure 
for multiple servers, things get compli- 
cated quickly. The first surprise was the 
cabling. Corvus offers 1- and 4-Mbps 
twisted-pair cabling, running the propri- 
etary Omninet protocol that ReadyNet 
shares with its big brother, PC/NOS. 
With Omninet, short cable segments 
connect interface cards to junction 
boxes; longer cables tie these boxes to- 
gether into a backbone. 

Unfortunately, the extension cable 
that comes with the 1-Mbps system does 
not have connectors that match the sock- 
ets on the junction box—only the 4-Mbps 
version works that way. Instead, the 
cable ends in bare wires. To extend the 
backbone, you must pry open a junction 
box, remove a terminating resistor, lift 
two clamps, insert the positive and nega- 
tive leads, and clamp them down. We 
sympathize with users who must recon- 
cile marketing claims such as “self-in- 
stalling" and “по tools required" with 
the reality as depicted in the Add-On 
Guide. One figure shows a screwdriver 
prying open a junction box, and another 
illustrates the removal of a resistor. 

Once you have cabled your system, 
ReadyNet's diagnostic program does a 
good job of checking out the integrity of 
the cards and of the connections between 
them. Now you're ready to install the 
software. It's copy-protected, and you'll 
want to label the disks that come with 
each add-on kit, since they carry unique 
workstation identities. 

The next surprise was that ReadyNet 
wouldn't install on the Compaq 286e. 
ReadyNet won't work with the Compaq 
DOS 3.31 that ships with that machine, 
or indeed with any version of DOS (in- 
cluding 4.0) that boosts the size of a sec- 
tor beyond 512 bytes and the size of a 
partition beyond 32 megabytes. Ready- 
Net's built-in caching scheme works di- 
rectly with your hard disk. On a server, 
ReadyNet bypasses DOS's file system 
and tracks disk cluster usage directly. 
This consumes memory in proportion to 
the size of the shared volume. If some 

continued 


"As fari as EISA network 
servers go, speed is a given. 
But only one offers faster 
throughput...and that’s 
what really counts.’ 


у/-73 Any 33MHz 386 system can offer 
/ - 7, high-speed processing. But if it 


can't access multiple data requests equally as fast, 


your multi-user and file server PC networks will do 
nothing but hurry up and wait. That's why you need 
Zenith Data Systems’ Z- 386/33E. 

With its exclusive Е/5А Mass Storage Controller, 
the Z-386/33E can speed up data access rates to as fast 
as one millisecond. So you can reduce I/O 


bottlenecks and increase throughput fasrer 


| 
| 
| 
than standard 386 systems. And that | 
means your PC network can operate at | 
a much more productive pace...ata 
fraction ofthe hardware and suppert | 


costs that come with owning a 


mainframe or minicomputer. 


The Z-386/ 33E also lets Es 

u take advantage of " 

yo ag «Е 
tomorrow's 32-bit technologies | 


am 
TET 
ж. ehe 


UC Yes 


ZENITH DATA SYSTEMS INNOVATES AGAIN" 


With Zenith Data Systems’ exclusive EISA Mass Storage Controller the Z-386/33E 
increases throughput to drive your PC network beyond existing 386 performance. 


TI 


| ШИЕЛІ; 


network cards and video cards. And with its four 
open 32-bit EISA expansion slots, the Z- 386/33E 
can easily keep up with your growing business 
computing needs. 

Zenith Data Systems’ Intel386 '"-based EISA 
network server also lets you choose from a wide range 
of operating environments, including MS-DOS* MS 
О5/2® SCO™ UNIX* and Microsoft * Windows/ 386. 


Iteven includes a УСА video card to 


tackle specialized graphics applica- 
tions, which corne brilliantly to life on 
Zenith Data Systems’ award-winning 
Flat Technology Color Monitor. 
50 if you need an 
EISA network server that 
excels in disk-intensive 
applications, hook up with 
our Z-386/33E today. For your 


uu 


nearest Zenith Data Systems 


without abandoning your current 


investment in 8- and 16-bit boards, 


ZENITH V^ 


data systems 


Medallion Reseller, call: А 
1-800-553-0350. ША | 


Groupe Bull 


Д 7M 


Graphics simulate Microsoft® Wtegows,a product and trademark of Microsoft Corporation. MS-DOS, MS 05/2 and Microsoft Windows, 385 are registered trademarks of Microsoft Corporation 


UNIX Ба registered trademark of American Telephone & Telegraph Company. SCO i a trademark of The Santa Cruz Operation, Inc. Intel 386 is a trademark of Intel Corporation. 
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compelling performance advantage 
flowed from this strategy— which also 
precludes CD-ROM support—it would 
make sense. But we found ReadyNet 
slower than average. 

Additional complications arise when 
you want to establish new client-server 
connections. ReadyNet’s methods and 
terminology were among the most ob- 
scure we encountered. Plugs, sockets, 
and modules add unnecessary weight to 
the syntax that defines connections. 
Compare LA Ntastic's 


net use f: jSusanna 
net use LPT1\ \Debbi\@Epson 


with Ready Net's 


imsdos/F: = / node3/msdos/C: 
/msdos /LPTL = 
/nodel; printsrv/ printerl 


For starters, ReadyNet hard-wires the 
machine names as "nodel." "node2," 
and so on, and there's no way to switch to 
more intuitive names like "Susanna" 
and “Debbi.” Similarly, you're stuck 
with printers that are called “printer!” 
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and "printer2"; there's no way to use 
meaningful names like "Epson" and 
"LaserWriter." Then, there are the 
plugs, sockets, and modules. The printer 
connection, for example, says, literally, 
"connect the LPT1 plug in the MS-DOS 
module of the local node to the printer] 
socket in node3's printsrv module." The 
explicit module names impose an engi- 
neer's view. The software does in fact 
comprise such modules, but users need 
not know that and won't care. 

In part because of ReadyNet's disk 
cache, servers need a lot of memory. You 
can offset that with EMS memory, so we 
were able to run FoxBase on the Dell, 
which (for all the networks) we config- 
ured with 1 MB of expanded memory. 
But the two 640K-byte Gateway 2000 
machines, operating as servers, couldn't 
load FoxBase, so we can't report results 
for the database test. We did reconfigure 
one Gateway as a workstation, and we 
ran FoxBase there against database files 
stored on the Dell to verify that Ready- 
Net could handle sharing and locking 
correctly. It did. 

Of the networks that we reviewed, 
only ReadyNet came with remote control 


Ап ultra-high performance hard disk drive 


software that commandeers another sta- 
tion's screen and keyboard. It's a useful 
feature, but it costs an additional 40K 
bytes of RAM, and on the 1-Mbps sys- 
tem we tested, it ran slowly. The mail 
system can store and forward short mes- 
sages, 50 you can communicate with 
users who aren't on-line. We found no 
evidence of a spooler or queue manager 
in either the software or the documenta- 
tion. Corvus told us that there is a spooler 
module, but that it was inadvertently left 
out of the 1-Mbps version of the package. 
We had not received it by press time. 

It’s quite possible that some users re- 
quire no more than what the ReadyNet 
starter kit does—and does painlessly. 
But we can't recommend the product for 
larger workgroups or for intensive use in 
a multiserver configuration. 


Net/30 
Net/30 wasn't as small as LANtastic, but 
it ran faster and just as reliably. We did 
manage to reduce the size of Net/30 on 
our database server from 110K bytes to 
55K bytes by using EMS memory. If 
your computer 1s equipped with a Chips 
continued 


low priced hard drive, the 


THIS IS NO 


MIRAGE! 


that's blindingly fast, incredibly easy to 
install, utterly dependable, апа totally 
weightless. 

And extraordinarily inexpensive. 

Okay, it's only a hard disk drive. But it's a 
very good hard disk drive. 

Representing the cutting edge of low cost 


offers 42.8MB of storage, 
leave, IDE interface. 
access 

time. 


“ and 25ms, 


See your dealer. It's no mirage. 
EsPerT СО. LTD. 


| USA 1630 Oakland Ва А-109 (408) 452-5771 

technology. the EP340A from EsPerT is not Branch San Jose. CA 95131 | 

EsPerT a trick of the light. It's stunningly real. Korea Bth Floor, Songnam Bldg, 1358-6 [02554-8451 
Providing the highest performance of any Head Office Seocho-Dang, Seocho-Ku, Seoul, Korea 
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We've got the guts, 
. you get the glory. | 


— —— — у 


Whether you're building systems 
or simply upgrading existing hard- 
ware, you can bet your reputation 
on DTK. 

We offer clearly superior 80386, 
80286 апа 8088-based Bare Bone™ 
systems with FCC, UL, CSA and 
TUV certification. Plus motherboards 
and fully compatible add-on cards. 
All built to deliver the performance 
and reliability today's sophisticated 
computer users demand. 

More Guts. Choose from a 
dozen Bare Bone systems designed 
» | to fit every need—and every desk. 
Including a 33MHz 386 file server 
with cache memory. Or select from 
an extensive line of motherboards 
(our XT and AT compatible models 
are widely regarded as industry 
standards). 

. Want LAN adapters? Or VGA, 

I/O, or disk controller cards? Maybe 
you need to gain an extra slot or two 
with multiple function cards. DTK 
can provide the solutions. 

At prices you'll really like. 
Better Quality. Our substantial 
R & D capabilities and stringent QC 
cedures mean you can depend on 
us for the most reliable, highest per- 
formance products available today. 
And tomorrow. Our inspection con- 
forms with MIL-STD-105D, and our 
boards enjov an overall reliability 

rate of 9896. 
|. So why take chances? We've got 
all the guts you need at prices that 
are hard to beat. Go for the glory. 

Call or write ОТК COMPUTER, 
Inc., 15711 E. Valley Blvd., City of 
Industry, CA 91744. Tel: (818) 333- 
7533 Fax: (818) 333-5429 BBS: (818) 
333-6348. Chicago, IL (312) 593-3080 
E Edison, NJ (201) 417-0300 
Houston, TX (713) 568-6688 
Miami, FL (305) 477-7440 
West Germany (0211) 656031 


ZXPDL. june 15-27, 1890 
Booth No. 570 


see us at Booth No.4005 
©) €OMPDEX/Spring 90 
June 3-6, 1990 Atlanta, Georgia 


Also see DTK products at 
SED Booth 2850 


= 
= Clearly superior. 


ОТК ts a registered trademark and Bare Bone 15 а trademark of Datatech Enterprises Co. Ltd. 
Intel 386 is à trademark of Intel Corporation. XT and АТ are registered trademarks of IBM Corporation. 
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Your Left Brain Needs Clipper. 


Organization is everything in business. The left 


side of your brain knows this. It wants order. Economy. 
Precision. All reasons your left brain appreciates 
Clipper 5.0, the premier application development 
system for PCs. 


An open architecture programming system, Clipper 
provides a flexible environment for eveloping pre- 
cisely the application you need, not a messy approxi- 
mation. Its user-definable commands and functions 
let you configure the Clipper language for your exact 
requirements. Its compiler generates .EXE files for 
rapid execution and cost-free distribution. Its new 
linker even lets you build and run applications larger 
than available memory! And its elegant network support 
yields high performance on even the largest systems. 


So, if you're charged with coaxing order out of chaos 
for your business, put Clipper in your programming 
arsenal today. It has exactly the programming power 
you need! 


Clipper. 5.0 


The Application Development Standard 


213/390-7923 
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& Technologies NEAT or AT/386 chip 
set, Net/30 can load NetBIOS into shad- 
ow RAM. We did that with the printer 
ana CD-ROM servers and cut RAM con- 
sumption from 100K bytes to 50K bytes. 
Invisible Software claims that an option- 
al program— which we didn't test—can 
move much of the redirector and server 
code to shadow RAM as well. 

We ran Net/30 on proprietary 1.8-Mbps 
network cards and twisted-pair cable. 
The cards were self-terminating and in- 
cluded NetBIOS in ROM. The ROM Net- 
BIOS saved memory. but it slowed per- 
formance and didn't work with PCs at 
clock speeds faster than 12 MHz. We 
opted to run NetBIOS from RAM. 

Each card requires a unique address 
that vou set by means of DIP switches. 
One card becomes the master; you must 
power up that machine before bringing 
up the rest of the network. А utility pro- 
gram, netpoll, checks out the connec- 
tions between cards. 

Quick-start batch files simplify instal- 
lation of basic printer- and file-sharing 
services. But we struggled to configure 
the network to our specification. The 
manual wasn't enlightening, particularly 
on the subject of EMS and shadow RAM. 
Net/30 copy-protects the software, so, 
again, you have to keep track of which 
disk belongs to which machine. 

Servers come in small, medium, and 
large sizes. Each allots progressively 
more sessions and file handles. Our 
printer and CD-ROM servers used the 
minimum version, and the database 
server— which had to support more open 
files—used the standard version. We did 
not use the large version, which creates а 
dedicated server. 

NeU 30's default configuration makes 
all server resources public. Clients use 
map (at the command line) or menu to ac- 
quire resources. With either utility vou 
can view and modify drive and printer 
mappings. manipulate print queues, re- 
strict access to shared resources, and re- 
motely manage workstations. 

Although the documentation didn't 
mention support for CD-ROM drives, we 
had no trouble sharing ours with the net- 
work. Our network backup test also 
worked fine. But if your tape backup sys- 
tem won't recognize network drives, 
Net/30's nw hide command might help. 
It makes network drives look like local 
drives. 

Net/30 was the only product we re- 
viewed that offered XON/XOFF (soft- 
ware) as well as DTR (hardware) flow 
control for serial printers. You control 
printing from two menus: One operates 
the spooler, and the other controls the 
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print queue. The spooler menu has the 
ability to pause, restart, or clear the 
queue, but you must switch to the print 
queue menu to reorder or delete jobs. 
You can restrict access to the spooler and 
queue manager, but only on an all-or- 
none basis. Users with queue privileges 
see all jobs in the queue, not just their 
own. 

Only Net/30 supported remote man- 
agement. That means you can reach 
across the network and alter anv station's 
configuration of shared and used re- 
sources. This feature can save a lot of 
foot traffic in an office. But if you don't 
want other people remotely managing 
your station, you (or your remote man- 
ager) will have to explicitly prevent that. 

Net/30's security system was the most 
comprehensive and most complex that we 
tested. Unless you want a completely 
open network, you'll have to battle with 
this thorny process. You assign an alias 
to each shared resource, deny access per- 
missions to everyone, and then enable ac- 
cess for selected users. We suspect that 
many users will follow the path of least 
resistance and simply ignore Net/30's 
security features. 

With mail, a primitive message pro- 
gram, you can send short (76-character) 
messages to other users who are on-line 
and running mail. It's a 5K-byte TSR 
and isn't unloadable. You can't save or 
edit messages or attach files. When you 
receive a message, mail displays the 
sender's message and waits for your re- 
sporise. You can reply, send new mail, or 
quit. You can't broadcast messages to 
multiple users. The maii program works 
only when the sender's and receiver's 
displays are in 80-column text mode. 

Net/30 lacks some niceties: It won't 
prevent you from rebooting a server. 
workstations don't automatically recon- 
nect when à server comes back on-line, 
and you can't check for open files on a 
server or explicitly close files left open. 
Although it didn't offer a server disk 
cache, Net/30 outperformed other LANs 
that did. 

Overall, Net/30 impressed us. Only 
GV LAN ran our database test faster. 
The multipurpose test ran flawlessly. We 
confidently recommend Net/30 for 
multiserver peer networks. 


LANsmart 
Ideally, a network operating system 
should provide both command-line and 
menu interfaces, and D-Link's LAN- 
smart does. Menus and commands are 
just two sides of the same coin; you can 
use either method without limitations. 
continued 


Your Right Brain Wants It! 


While your left brain duly notes the benefits of 
Clipper programming, the right half is wild about how 
you get them! Imagine a programming environment 
with no limits. The language can be easily extended 
with your own routines and you can even integrate 
code from other languages, like C and Assembler. 
You're always free to configure Clipper to suit your 
own programming style. | 


Hey, let’s say you want to read and write data stored 
on larger platforms or in other PC formats. It's no 
problem since Clipper 5.0 sports a replaceable database 
driver, even allowing multiple drivers to be used 
concurrently in the same application! And SQL queries 
will be a breeze, using familiar Clipper code. There's no 
end to the possibilities you can pursue with Clipper! 


Clipper's open architecture system will fire your 
imagination with unparalleled freedom. It's an 
unlimited palette of pigments for a developer's mind. 
So, if you're ready to let your imagination inspire your 
applications, indulge yourself with Clipper 5.0. It has 
everything you need with anything you'd want. 


Clipper. 5.0 


The Application Development Standard 


213/390-7923 


Nantucket . 
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The basic server requires 130K bytes 
and can balloon up to over 180K bytes. 
Nodes that don't need to share resources 
can get Ву with about 30K bytes. You сап 
shrink the program іп several ways, none 
of them documented. On our database 
server, an extended memory driver 
brought LANsmart's RAM footprint 
from 174K bytes to 1 15K bytes. Neatplus 
($50). an optional program that we didn't 
test, works with shadow RAM on Chips 
& Technologies hardware. D-Link 
claims that it achieves a comparable re- 
duction. 

We used D-Link's 2.5-Mbps ARCnet 
cards and daisy chained them together 
with twisted-pair wire. The cards had 
plenty of alternate jumper settings to 
handle conflicts, but D-Link didn't in- 
clude a low-level diagnostics program to 
test the cards. 

The LANsmart disks came with an in- 
stallation program. but the manual did 
not document that. Instead, it instructs 
you to сору files manually to a subdirec- 
tory. That's not bad in itself. Automatic 
installers often take liberties with your 
system in the name of "ease of use." We 
prefer to do it ourselves, but, either way, 
we expect documentation to spell out 
what components go where. Too often, 
manuals don't tell all; LANsmart’s ts no 
exception. 

We had our share of problems getting 
LANsmart runsing. The network soft- 
ware won't coexist with Microsoft's CD- 
ROM driver, so you can't share a CD- 
ROM drive with the network. Moreover. 
you cannot use a CD-ROM drive locally 
unless vou unload the network software. 
LANsmart fought with SMARTDRV 
YS, О we ran our database server 
without it. We weren't cacheless. though: 
the program provides its own. 

LANsmarts netshare command 
works with resource names. The con- 
nect command maps local drives and 
devices to names and displays a list of 
published resources. Tunable options in- 
clude disk cache. network buffer. and 
print buffer. 

LANsmart handles lost connections 
well. When we shut down a server and 
brought it back on-line. workstations re- 
connected to it transparently. By con- 
trast, some other networks forced us to 
manually reconnect or, worse, to reboot. 
If a client crashes, leaving open files or 
active locks, you can use LANsmart's 
file utility to close them gracefully. 
Only LANsmart offered this valuable 
feature. 

We did experience a lot of flakiness. 
though. Sporadicallv. machines hune 
while loading the network software or 
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crashed when we tried to reboot them. 
When more than two machines ran net- 
work-related processes concurrently. 
connections tended to break and work- 
stations again hung. That's why the test 
results for LANsmart include no num- 
bers for the database test: We couldn't 
consistently run the program on all four 
stations at once. D-Link's engineers 
tracked the loading problem to a bug in 
the new DX-100 card's driver software 
and assured us that LANsmart works 
fine with their other network cards. A 


deally, 

a network operating 
system should provide 
both command-line 
and menu interfaces. 


fix arrived too late for retesting. 

Win LANsmarts queue manager. 
users can see and modify just their own 
print jobs. The owner of a print queue 
can reorder print jobs or (unique to 
LANsmart) redirect a job to a different 
printer. 

The mail facility can send a one-line 
message to an individual user. or broad- 
cast it. Received messages time out after 
15 seconds, so a workstation can con- 
tinue processing if the recipient isn't 
home. When the recipient presses a key, 
the message reappears. Most other net- 
works hang the receiving workstation 
until the recipient acknowledges the mes- 
sage. 

Another convenience is chat, a split- 
screen conferencing system for up to four 
users. Users can save a transcript of chat 
sessions to disk. All participants have to 
load their own copy of chat. 

LANsmart left us with mixed feel- 
ings. We liked its symmetrical com- 
mand/menu interface and its excellent 
handiing of lost connections and open 
files. But even with extended memory to 
play with—and that’s not an option for 
many users—a LA Nsmart server doesn't 
leave much room for client tasks. 


GV LAN OS 

With Grapevine's GV LAN OS, there's 
no need for script files to load NetBIOS, 
Share. redirector, and server modules. 


Just type gv. and you're on the network. 
From there. GV LAN OS's 122K-byte 
RAM-resident menu program is just a 
hot key away. By means of pull-down 
menus, vou set network control param- 
eters, share and acquire network re- 
sources, арріу access restrictions. and 
send or receive mail. А menu option 
saves drive mappings and other config- 
uration information so that you don't 
have to bother with them again. 

To lighten the memory burden. you 
can run evsmall. It sheds the menus and 
frees up about 50К bytes. But then you're 
left with just a handful of commands. 
You can change drive mappings and 
printer connections and see who's on- 
line. To send mail. control print queues, 
or share resources, you have to reload the 
menu system. 

Grapevine's 2.5-Mbps ARCnet cards 
include interfaces for twisted-pair or 
standard RG-62 coaxial cable. Our setup 
included coaxial cable. which we laid out 
in а bus topology using supplied BNC T- 
connectors. The manuals do not provide 
any information on resolving config- 
uration contentions. but the cards have 
plenty of alternate settings. An undocu- 
mented network-level diagnostic utility 
helped us check network connections but 
conflicted with GV LAN OS's installer. 
After we used it, we had to reboot all ma- 
chines to install the network software 
properly. 

The installer detects EMS memory 
and loads about 40K bytes of GY LAN 
OS into expanded memory. But GV LAN 
OS won't share EMS memory: running 
other programs that use EMS will cause 
conflicts., 

Grapevine avoids sharenames in favor 
of direct mappings to the shared drive 
and path. Drives shared to the network 
are either public or password-protected, 
and they can have read, write, and create 
access restrictions. There's no facility 
for publishing shared resources to the 
network, so each user has to know what's 
available. 

Unlike directories, printers are auto- 
matically public—and this confused us. 
You simply reach across the network and 
grab another machine's printer port. It 
took us a while to figure out that the " de- 
vice installation" menu referred to re- 
mote. not local. devices. For example. to 
reach our print server's Epson from the 
database server, we had to execute an 
"install" procedure on the database 
server, specifying LPTI as the connec- 
поп. It's a quirky method—the more so 
since aff local ports map to the remote 
one. We much prefer atiaching to an 

continued 
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The FLEXSCAN* 9070U has been designed to offer maximum 
CAD/CAE performance in the PC environment. 
Our 16" flicker-free display is ideal for creating 3-D projections, 
and the 20kHz-50kHz horizontal scan range allows PC CAD 
> capabilities at resolutions of up to 1024 dots х 768 lines. In the 
.. CAD/CAE field, non mutual image interference in dual monitor 
. Systems is an important issue. Our advanced deflection yoke 


ү ` eliminates mutual interference with 15cm distance between both 
22-24 units as opposed to the regular requirement 60cm and thus allows 
4 .' you to take full advantage of dual systems. 
27222. Тһе FLEXSCAN's ergonomic design minimizes static, glare, and 
4 . magnetic radiation to provide the most user-friendly environment 
4 , possible. ОСЫНАУ ТАЗАРТ ү |, 
СҮ “Other monitors meet the standards. 
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abstract name, such as | \Debdbi\ Epson. 
Moreover, funneling all local ports to 
one remote means that you can’t config- 
ure applications to print to different net- 
work printers—for example. Xy Write to 
а redirected LPT] and PageMaker to a 
redirected LPT2. You have to use GV 
LAN OS's "select a device" option, or 
run gvprint. to switch to an alternate 
network printer. 

If you try to reboot a server that has 
files open. GV LAN OS complains. But 
you can't see a list of the open files or use 
the network software to close them. 

GV LAN OS doesn't use a disk cache, 
and there's only one tunable parameter: 
You can dedicate a bit more DOS mem- 
ory to the program. Nevertheless, GV 
LAN OS led the pack on our database 
test. Running the test locally, the server 
hardly degraded at all under load. It took 
just 12 seconds longer on average than 
when run in stand-alone mode. We did 
run into one snag. One of our tests redi- 
recis input to the DOS time command 
from a file containing a carriage return 
and a linefeed. For some strange reason, 
that redirection failed when we were run- 
ning GV LAN OS, 

The manuals that came with GV LAN 
OS did not mention shared CD-ROM 
drives, but Grapevine says that the soft- 
ware can do that if you are using version 
2.0 of MSCDEX. Microsoft's CD-ROM 
driver. We had, the latest version of MS- 
CDEX. 2.1, which didn't work. Grape- 
vine says that it will support MSCDEX 
2.1 by the time you read this. GV LAN 
OS ran our tape backup and multipur- 
pose tests flawlessly. 

The queue manager can pause, delete, 
or reorder print jobs. Given access to а 
queue, a user can modify any job. 

You can unload the network with 
gvunioad, but that tended to lock up our 
workstations; Grapevine acknowledged 
this problem. Also. clients don't always 
recover properly when servers во down. 
Normally, the software presents a “те- 
try, cancel" dialog box; sometimes, 
though. clients just hang. When the 
server does come hack, reconnection is 
automatic. 

GV LAN OS's mail system was more 
complete than most. You can designate а 
server that will store and forward unde- 
liverable mail. The program can attach 
files to messages: edit. forward. or file 
messages; and send mail to groups of 
users, An "e-forms" facility works with 
message templates. When we created a 
telephone memo, GV LAN OS aut mati- 
cally filled inthe From: and Date: fields 
each time we created a new message. 
One drawback is that E-mail messages 
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aren't private; users can view and delete 
any message on the mail server. 

Only GV LAN OS can connect a lap- 
top computer to a network workstation's 
serial port. The laptop becomes a slow, 
but fully functional. network node. It 
runs the same network software as ail 
other stations. That's a great feature that 
we almost missed because, like so much 
else in GV LAN OS, it wasn't docu- 
mented. To get it to work, we eventually 
discovered, vou have to select dual media 
(ARCnet and serial, in our case) when 


rapevine's 
GV LAN OS led 
the pack on 
our database test. 


installing the software on the bridge ma- 
chine. Then you install GV LAN OS 
again, for serial transport only, on the 
laptop. 

GV LAN OS has much to recommend 
it. We would have preferred a more com- 
plete command language. and we'd like 
see the TSR menu program run from the 
command line. But it turned in an excel- 
lent performance, and its full-featured 
mail menus and serial port connectivity 
set it apart from the other LANs tested. 


MainLAN 

MainLAN, even more than GV LAN 
OS, depends on menus. Once you've set 
up your network connections. you can 
unload the menus to save memory. But 
while GV LAN OS has a minimal com- 
mand language, MainLAN offers none. 

MainLAN uses more than 200K bytes 
of RAM on а fully configured server if 
you run the menu system as a TSK pro- 
gram, or 150K bytes if you run it as a 
normal program. Servers incur addition- 
al overhead—about 2K bytes—for each 
shared disk resource. The software does 
not support EMS memory, extended 
memory, or shadow RAM. But every- 
thing is modular, so you can subtract 
disk, print, or mail modules if necessary. 
Our three servers used between 100К 
bytes and 150K bytes of RAM. 

To our surprise, two of MainLAN's 
4-Mbps adapters failed spectacularly. 
Glowing resistors. followed Бу smoke. 
prompted a call to U.S. Sage. The com- 


pany says—although the manuai doesn't 
document this—that you have to connect 
all cabling ана terminators before apply- 
ing power. This bodes poorly for busy 
offices where cables can be inadvertently 
disconnected, 

Once we'd obtained new adapters, 
MainLAN's diagnostic programs made 
testing the network adapters and twisted- 
pair connections а snap. The diagtest 
program checks six parameters, includ- 
ing the IRQ line and the RAM address. 
Then it tries to communicate with re- 
spond, which runs on another station. 
Each node requires a unique name and 
number that you set during the installa- 
поп procedure. 

To share a disk drive. vou assign an 
alias to a drive and path and then attach a 
password and access rights (read, write, 
create) to it. MainLAN didn't recognize 
our CD-ROM as a valid drive. We couldn't 
share it, but we could still use it locally 
while running the network software. 

You can view each server's shared re- 
sources, but not as conveniently as we 
would like. Typically, you've got to 
work through a series of menus to find 
those resources. Then vou have to find 
the menu where you'll apply what you ‘ve 
learned. That's generally true of Main- 
LAN: Information is available, but it 
never seems to be at hand. You constant- 
ly have to back out two or three levels and 
then descend along another path. 

You can access remote file systems 
with an interesting facility called files. 
It bypasses normal procedure: there's no 
formal network connection. The files 
facility confers the power to browse di- 
rectories and to send, retrieve, rename. 
or erase files—everything but delete 
%,% MainLAN leaves this back door 
open until you shut it with netsetup. 
Since users typically take the defaults 
that come with a system. files. though 
useful, could be dangerous. 

MainLAN's mail facility designates 
one machine as mail server—a place to 
store undeliverable messages. You can 
send messages, with attached text files, 
to groups or to everyone on the network. 
You cannot send binary files because 
MainLAN puts a header at the top of 
each file it sends. 

MainLAN has trouble with broken 
connections. When we turned off a 
server, workstations that tried to access 
its shared resources hung. The same 
thing happened when we tried to connect 
to a resource before the server had shared 
it. MainLAN prompted us before allow- 
ing a server reboot, but we couldnt 
check to see if other users had files open 
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MAC LAN PERFORMANCE 


lable 4: in both tests, a Mac 
Portable acted as the client 
machine, and a Mac SE was the 
server. Times are in seconds. 


NETWORK FILE I/O TEST 
LAN 


Read Write 


TOPS 
PSN 


119 31 
130 35 
DATABASE TEST 
LAN Duration 


TOPS 148 
PSN 141 


оп а server before powering it down. 

А MainLAN client can't have multiple 
connections to remote printers. The di- 
verz command redirects that connection 
across the network: undivert restores 
local service. MainLAN's manual rec- 
ommends against using serial printers 
because the network can send data to a 
serial device at only 36 characters per 
second. 

When you print from an application, 
or even from DOS itself, entries in the 
print queue show up onlv as numbers. 
That's inconvenient. To cancel a job, you 
have to open the print queue menu, note 
15 number. back up to the previous 
menu, select cancel, and tvpe some- 
thing like "PRINTJOB 000004." Only 
MainLAN's own print option attaches 
readable names to queue entries. Queue 
owners, like all other users, can delete 
only their own print jobs. If there's a 
problem. the queue owner must back out 
of the printer submenu and go to yet an- 
other submenu, local print, ta clear all 
print jobs from the queue. 

MainLAN demonstrates how little a 
network adapter's throughput ratings 
mean in terms of actual performance. Its 
4-Mbps adapters had the fastest through- 
put rating of the products we tested, yet 
MainLAN turned in one of the slowest 
performances on our database test. 
MainLAN had one setting—number of 
cache blocks—that improved network 
performance. but raising it consumed 
more memory than we could spare. 

MainLAN did almost everything that 
we asked of it. But despite its ability to 
unload program modules, it was still 
quite large when configured to meet our 
needs. It didn't support multiple remote 
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printers. and we seemed to hang systems 
too often. 


[— ЕТЕНЕ a | 
The Mac Side 


TOPS 

Mac-to-PC connectivity sets TOPS apart 
from the rest. A TOPS network "feels" 
like a Macintosh network. whether it is 
made up of Macs onlv. PCs only, or a 
mixture of the two. PCs use LocalTalk 
interface cards; Macs use their built-in 
LocalTalk hardware. Both speak АГАР, 
the AppleTalk Link Access Protocol. Ап 
AppieTalk network runs at 230,000 bps, 
but with TOPS FlashCards and Flash- 
Talk drivers, PCs can communicate with 
one another at triple that rate— 768,000 
bps. A Mac that s equipped with а TOPS 
FlashBox and a FlashTalk driver can 
also go at 768.000 bps. 

FiashTalk devices conduct arbitration 
with communications partners 10 deter- 
mine if they're capable of the higher 
speed, so there's no problem mixing 
AppleTalk and FlashTalk on the same 
cable. TOPS can also run on Ethernet ca- 
bling. which can link PCs and adapter- 
equipped SE- or II-class Macs. We built 
a six-node network: three PCs (with 
FlashCards}, two Macs (without Flash- 
Boxes). and an AppleTalk-connected 
Laser Writer. 

The Mac version of TOPS 3.0 now 
complies with the Mac OS's "shared en- 
vironment extensions. That means it 
supports multiuser applications—nota- 
bly FoxBase and 4th Dimension—that 
earlier versions of TOPS didn't. 

TOPS. unlike PSN, doesn't use the 
AppleShare client interface. Both server 
and client operations flow from the 
TOPS desk accessory (DA), which dis- 
plays the volumes that a server can pub- 
fish (share) or that a client can mount 
(use). But TOPS and the AppleShare cli- 
ent software that ships with the Mac can 
coexist happily. We had no trouble 
mounting Mac- and PC-resident TOPS 
volumes side by side with AppleShare 
volumes on a Mac client. 

Like PSN, TOPS does something that 
AppleShare doesn't: It can make a Mac 
inte a nondedicated server. To compare 
the two networks, we ran our file I/O and 
database benchmarks on à two-station 
Mac network, We were able to run Fox- 
Base interactively on both stations 
against shared databases, but our bench- 
mark program— which hammers on the 
data—hung both machines several times. 
(TOPS, however, has been unable to re- 
produce this problem.) So for the data- 
base test, we ran just one station—the cli- 


ent. The results were practically a dead 
heat. TOPS was marginally faster on the 
file I/O test, and PSN was just barely 
faster on the database test. 

The TOPS spooler is another feature 
that AppleShare lacks. Also imple- 
mented as a DA, it captures and stores 
LaserWriter-destined output. The spool- 
er works only with network printers; you 
cannot spool to a local. serially con- 
nected ImageWriter. Features of the 
spooler include the ability to delete items 
from the print queue, reorder the queue, 
hold or release the queue, and reset the 
LaserWriter with a specified Laser Prep 
file. 

TOPS/DOS 3.0 improves on earlier 
versions of TOPS for the PC in several 
ways. Most notably, it can use Rational 
Systems’ DOS/16M to load most of itself 
into extended memory оп a 286 or 386 
PC. That is critical because. although 
TOPS сап make a PC into a file and print 
server, you won't have room to do much 
else on a 640K-byte machine. 

TOPS/DOS 3.0's support for the 
Mac's Hierarchical File System (HFS) 
makes a PC server much more attractive 
to Mac clients. TOPS has cleaned up its 
act on the PC, too. Previously, PCs con- 
figured as Macintosh file servers found 
their hard disks littered with hidden 
files. TOPS/DOS 3.0 consolidates all 
these hidden files into hidden databases 
that occur just once per directory. 

On the PC, TOPS presents а smorgas- 
bord of options. There are file server, 
print server, file client, network printer 
client. remote printer client, and local 
printer client modules. Each loads sepa- 
rately and exacts its price in RAM. If you 
load the full set of TOPS services into 
low memory on a 640K-byte PC, you'll 
cripple it. In that configuration, TOPS 
consumes more than 300K bytes. 

With 1 MB of extended memory to 
play with, it's a different story; when you 
load high. maximal TOPS eats only 
about 50K bytes of real memory. Watch 
out for other extended memory manag- 
еге. though. On the Dell, we had been 
using both SMARTDRY.SYS. which is 
the Microsoft Windows disk cache. and 
QEMM, Quarterdeck's expanded mem- 
ory simulator. Things worked erratically 
unless we threw out one or the other. Al- 
though both DOS/16M and QEMM com- 
ply with VCPI (Virtual! Control Program 
Interface), SMARTDRV.SYS doesn't, 
and that may have been the problem. 

А printer that 15 connected to a PC and 
shared with the network is a remote 
printer in TOPS lingo. as opposed to a 
network printer, which is a Laser Writer 

continued 
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All іп one high-performance, 
low-cost, multi-tasking system. 
With no terminals and no addi- 
tional PCs — unless you want 
to optionally use your old XTs 
or ATs. 


The UnTerminal  UnNetwork." 


It's the ideal multiuser system 
for personal computer users. 

UnTerminal monitor-keyboard 
workstations cost less than 
terminals. Less than text-only 
"intelligent 1/0" solutions. Less 
than fiber-optic graphics 
solutions. 

An independently operating 
UnTerminal workstation out- 
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applications. And making every 
user feel like the only user. 


Just add PC-MOS, 
monitors & keyboards. 


The Software Link's PC-MOS 
multiplies the power of your 
PC. Why pay extra just to get 
the boxes? You can run up to 
eight color or 16 monochrome 
UnTerminal workstations per 
system — and save thousands. 


Distributed Бу 
The Software Linh, Inc. 


For more information, call: 


The Software Link, Inc. at (800) 


performs them all. With faster : - 451-LINK or (404) 448-5465. 
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Phone: (800) 451-LINK or (404) 448-5465, FAX: (404) 263-6474, Telex: 4996147 SWLINK. 
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Low-Cost LANS 


Artisoft, Inc. 
(LANtastic 2.57) 

Artisoft Plaza 

575 East River Rd. 

Tucson, AZ 85704 

(602) 293-6363 

2-Mbps starter kit (two adapters, 
cabling, and software): $525 
Additional adapters: $249 
Inquiry 1072. 


| Corvus Systems, Inc. 
| (ReadyNet 1.0) 
| 160 Great Oaks Blvd. 
San Jose, CA 95119 
(800) 426-7887 
| (408) 281-4100 
| ReadyNet starter kit (two adapters, 
cabling, and software): $499 
Add-On kit (card, cabling, and 
software): $249 per node 
Inquiry 1073. 


D-Link Systems, Inc. 

(LANsmart 2,0) 

5 Musick 

Irvine, СА 92718 
2 (714) 455-1688 
LANsmart starter kit (two adapters, 
cable, and software): $495 
Additional ARCnet cards and cable: 
$195 
Inquiry 1074. 


COMPANY INFORMATION 


Fresh Technology Group 

(Map Assist: $349) 

1478 North Tech Blvd., Suite 101 
Gilbert, AZ 85234 

(602) 497-4200 

Inquiry 1075. 


Grapevine LAN Products, Inc. 
(GV LAN OS 1.1) 

15323 Northeast 90th St. 
Redmond, WA 98052 

(206) 869-2707 

Five-node site license: $695 
ARCnet adapters and cable: $295 
Inquiry 1076. 


Information Processing 
Technologies, Inc. 

(PSN 1.1) 

5000 North Pkwy., Suite 304 
Calabasas, CA 91372 

(800) 233-9993 

(818) 347-7791 

Two-server license: $289; four- 
server license: $529: 10-server license: 
$999: each additional user: $189 
Inquiry 1077. 


Invisible Software, Inc. 
(Net/30 1.52) 

1165 Chess Dr., Suite D 
Foster City, CA 94404 

(415) 570-5967 

Model 200 adapter card. cable, 
and software: $215 

Inquiry 1078. 


operating as an independent network 
node. You attach a remote or network 
printer to a client's printer port in a way 
that's reminiscent of the Mac's Chooser 
interface. 

A third variety, the local printer, en- 
ables a client to spool to its locally at- 
tached printer and to coordinate the use 
of that printer with other clients that view 
it as a remote. Thanks to TOPS's net- 
work-oriented print services, it delivered 
better LaserWriter support to PCs than 
did most of the PC networks we tried. 
TOPS can even convert a PC text file to 
PostScript, in case you're working with 
an application that doesn't come with a 
PostScript driver. 

We configured several machines as 
clients only, to try our database bench- 
mark (see table 4), We were able to run 
the benchmark concurrently on a PC 
server and on several PC clients. When 
we added a Macintosh client, all four 
machines locked up. However, on the 
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less intensive interactive test, all went 
well. Both PC and Mac clients were able 
to access and lock records stored on a PC 
server. 

We weren't able to get a PC TOPS 
server to share our Hitachi CD-ROM 
drive. But with a Mac TOPS server, we 
did succeed in sharing Apple's CD-ROM 
drive. PSN can't do that; it fails trying to 
write information to the unwritable CD- 
ROM disk. AppleShare itself faces the 
same problem, but it offers a work- 
around: It can write to the start-up vol- 
ume instead. 

TOPS exhibited several annoying 
quirks. If you try to unpublish a volume 
that clients are using, TOPS will warn 
you, but it does nothing to catch Control- 
Alt-Delete on a server. TOPS won't auto- 
matically reestablish lost connections; 
you've got to unmount and remount a re- 
mote drive if its server goes down. Sev- 
eral times, we found servers and clients 
in disagreement as to the status of a vol- 


The Lambda Group 
(Pipes Drive) 

555 DeHaro St. 

San Francisco, CA 94107 

(415) 626-4545 

8395 per server 

Inquiry 1079. | 


TOPS 
(TOPS, TOPS/DOS 3.0) 
950 Marina Village Pkwy. | 
Alameda, CA 94501 
(415) 769-0669 | 
Network Bundle for Macintosh: 
$299 per node | 
Network Bundle for DOS: | 
$249 per node 
FlashCard for PC: $239 
FlashBox for Mac: $189 
Inquiry 1080. 

| 


U.S. Sage, Inc. 

(MainLAN 2.14) 

2005 Tree Fork Lane, Suite 125 
Longwood, FL 32750 

(407) 331-4400 

Starter pack (two adapters. software, 
and cable): 5499 

Extension pack (adapter and cable): 
$199 

Inquiry 1081. 


ume and had to reboot both to clear 
things up. 

You can unload some or all of the 
TOPS TSR modules, but we sometimes 
had problems doing so. For example. the 
tops unload command won't complete 
if you've got a volume published. But you 
can't then unpublish the volume. You 
need the server module for that, which— 
catch-22—TOPS did manage to unload. 
In general. TOPS/DOS users need to 
know more than they may want to about 
what the TOPS modules are and how they 
interact with one another. 

In the final analysis, TOPS 3.0, al- 
though greatly improved, remains a 
Mac-oriented solution. As such, it's out- 
standing. There's no cheaper or easier 
way to network Macs and PCs. InBox, an 
excellent E-mail program that's now 
bundled with PC and Mac versions of 
TOPS 3.0. adds significant value to the 
packages. One interesting application for 

continued 


Seagate's Technology 


THE FINE ART or RST aha 


o the naked eye, 
disc drives haven't 
changed much in 

the past few years. While the visible 
aspects have remained the same, the 
parts you can’t see have improved 
dramatically. What used to be mega- 
bytes are now gigabytes, And Seagate 
is at the forefront of this technologi- 
cal revolution. 


| We ve not only increased capac- 
\ ities, but we've found ways to make 
F ; . › 

^ drives faster and more reliable. For 


example, Zone Bit Recording " is 

a recording technique that permits 
higher capacity and faster average 
data transfer rates than conventional 
recording methods. Our straight-arm 
actuator has 60% less mass than most 
other designs, giving our Wren™ and 
Sabre" families lightning-quick ac- 
cess performance. And by increasing 
spindle rotation 50% to 5400 RPM, 
we ve significantly increased the 
transfer rate and reduced the latency 
in our 1.5 GB Elite" drive. 

As a result of these and other 
technological improvements, Seagate 
now offers drives from 20 MB to 
2.5 GB in the widest range of form 
factors and interfaces imaginable, 
for almost every conceivable applica- 
tion. Ánd we re not through yet. 

Like the artist who spends years 
perfecting his craft, Seagate has spent 
the past decade mastering the fine art 
of disc drives. To get a first-hand look 
at the state-of-the-art, contact your 
authorized Seagate distributor, or call 
Seagate directly: 800-468-DISC, or 
408-438-6550. 


Neon Sculpture by 
Lili Lakich 


Los Angeles, California ( ! P». 5 eagal e 
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RUPP TECHNOLOGY 
presents 

DPT SmartCache™ Controller 

for ESDI, RLL or ST506 drives 


e 0.5 ms Access Time 

e 4.5 MBytes of Cache in a Single Slot 
e Cache Expandable to 15 MBytes 

e On-board 68000 microprocessor 


e Supports All Operating Systems - No 
Drivers! 


a Fault Tolerance Hardware Disk 
Mirroring Option 
New release for ESDI also has: 


• Floppy controller built-in! 
• Optional SCSI adaptor built-in! 


т“ 


Not just а memory cache, but an intelligent 
controller card with advanced caching fea- 
tures such as: automatic disk read-anead and 
elevator sorting during cache writeback. 


Created by DPT, the recognized leader in disk 
controller design and development, this 15 the 
most effective performance tool ever avail- 
able for disk-intensive applications. It looks 
exactly like a standard AT disk controller to 
your computer, so it operates transparently 
-no special drivers are needed. Compatibility 
with all PC operating systems is assured. 
Also, with the addition of the Hardware Disk 
Mirroring option, the controller can write data 
to two disk drives simultaneously providing 
true disk fault tolerance for any 286/386 AT 
system, 


М3011/75 Caching Controller ..... $1125 
M3011E Hardware Disk Mirroring ..5795 
Call: New York 212/517-7775 


FAX 212/249-8243 


Colorado 303/494-5987 
FAX 303/494-6084 


Dealer Inquiries Welcome 
Charge Cards Accepted: Amex, Visa, MC 


Exceptional Camputer Products 


TECHNOLOGY 
м N 7 Rupp Technology 
| 2 835 Madison Avenue 


New York City, NY 10021 
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TOPS would be to implement an inex- 
pensive PC server for an otherwise pre- 
dominantly Macintosh network. But 
what once was true of TOPS still is: 
There are better ways to build an аП-РС 
peer network. 


Personal Service Network 

If the Macintosh could run AppleShare 
server software and ordinary applica- 
tions at the same time, you wouldn't have 
to dedicate a whole Mac SE- or II-class 
machine to lowly file service. Informa- 
tion Processing Technologies" (IPT) PSN 
does the trick. We installed PSN on a 
Mac SE, published a hard disk, and went 
on a tour of the office, LocalTalk cabling 
connects the Mac to seven or eight other 
machines. Because thev're all Apple- 
Share clients, they could immediately 
see and mount our volume, side by side 
with our reguiar AppleShare server. 

Like AppleShare. PSN uses the net- 
work client software that comes with the 
Macintosh. From the client's perspec- 
tive, PSN servers show up in the Choos- 
er. They coexist with and are indistin- 
guishable from AppleShare servers. 

Like TOPS, PSN creates a peer net- 
work. But while every TOPS node, client 
Or server, costs $299, you pay for PSN 
servers only. PSN comes on a single disk 
configured for two, four, or 10 servers; 
corresponding prices are 5280, $529, 
and 5999. Since any number of clients 
can connect to each server by means ot 
the AppleShare client software that they 
already own. PSN will in most cases cost 
а lot less than TOPS, 

The PSN installer ran smoothly, al- 
though we wondered why it asked wheth- 
er we'd like to modify the Mac's boot 
block. When we launched the server 
software, we discovered the answer. 
Weird crashes sent us back to the install- 
er. which we used to boost the size of the 
Мас s system heap (and, while we were 
at it, bump up the maximum number of 
open files). It felt strange, but, let's face 
it, the Mac has lost its innocence. INITs, 
DAs. and cdevs have done to the Mac 
what TSR programs have done to the PC: 
made a mess. PSN's boot block tech- 
nique, though slightly scary, guarantees 
a safe playground for PSN's INIT and 
whatever else you start up with. 

We installed PSN on the same two 
Macs we used to test TOPS—a 1-MB 
Portable and а 4-MB SE. ІРТ recom- 
mends 2 MB of RAM for a server, but 
some applications—we tried MindWrite 
and HyperCard—can coexist with the 
PSN server in just 1 MB. As with TOPS. 
applications multitask acceptably with 
the server. During times of moderate to 


Low-Cost LANS 


heavy network use, screen updates be- 
come jerky, and applications must often 
wait for the disk. 

Still. everything worked. In fact, 
PSN, unlike TOPS, successfully ran our 
database test concurrently on a server 
and a client. That may have been à result 
of what IPT calls "loopback mode." 
W heri vou start up à PSN server, the soft- 
ware logs you onto your own machine. 
Because the network software handies 
both local and remote disk access, it can 
ensure that the two processes mesh 
gracefully. 

If youve worked with the AppleShare 
server software. you'll feel right at home 
with PSN. You can grant users the same 
privileges: “see folders.” “see files.” 
and "make changes." Administration of 
a PSN server is straightforward and un- 
complicated. 

PSN doesn't do spooled printing or E- 
mail. as TOPS does. But if vou need a 
Mac file server and cannot spare a Mac, 
check this product out. ICs a real gem. If 
a forthcoming PC version of PSN pans 
out. TOPS could face some serious 
competition. 


The Final Analysis 

Every vendor claims that its network 15 
easy to use. In most cases that's true, 
once vou've plowed through setup and 
configuration. But successful network- 
ing—particularly peer networking—re- 
quires thought and effort. All these prod- 
ucts should acknowledge that and pro- 
vide task-oriented documentation. Only 
TOPS, in its Applications Compatibility 
Supplement, does this thoroughly. We'd 
like to see a lot less clamor about “ease of 
use" and a lot more practical advice de- 
tailing when, why, and how to apply the 
tools provided. 

Of the PC-only networks, we recom- 
mend LANtastic, Net/30, and GV LAN 
OS. in that order. LANtastic is clearly 
the best bet for the 640K-byte-and-under 
crowd; it's also a solid all-around per- 
former. So is Net/30, which quietly han- 
dled everything that we asked it to do. 
GV LAN OS, newly incarnated on ARC- 
net, runs fast, offers the best E-mail sys- 
tem, and supports laptop connectivity. 
On the Mac side, we recommend both 
TOPS and PSN, for different reasons; 
TOPS to connect Macs and PCs, and 
PSN tor аП-Мас, AppleShare-compat- 
ible networks. Ш 


Jon Udell is а BYTE senior editor at 
large. Rob Mitchell is a BYTE technical 
editor. They can be contacted on BIX as 


"judell" and "тов mitchell, " respec- 
tively. 


If you need disk performance, PSI's got your number... 


See us at Spring COMDEX 
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GigaBytes of Storage 


The hypersTORE supports an incredible 50,4GigaBytes of high performance on-line storage using 
today's drive technology. And as drive standards and capacities improve, the unique controller 


А 


plus Mediadapter™ design protects your investment by allowing you to add new drive interfaces. 


Hard Disk Drives 


The hyperSTORE controls up to 8 MFM, RLL, or ESD! drives, up to 28 SCSI drives, or any combination 
of drives, each group on an independant interface for improved performance through frue simul- 
taneous operation. And all drives are cached in the hyperSTORE s on-board cache memory. 


MegaBytes of Cache 


Add as little as 512KBytes of RAM to a zero-K hyperSTORE and enter the fast lone of computing. As 
your needs increase, simply plug in standard SIMM memory to add to the cache. After filling the 
4MByte on-board capacity, our 16MByte expansion card brings the total to 20MBytes. 


MegaBytes per Second 
Data transfer rates of 4MBytes/second burst and over 2.5MBytes/second sustained make your disk- 


intensive applications run arnozingly fast. Imagine jobs thot used to take an hour, now taking as little 
as seven minutes, Thats the kind of real-world performonce the hyperSTORE delivers. 


Interface Standards 
Mediadapters allow the hypersTORE to concurrently control MFM, REL, ESDI and SCSI drives, So you 


can mix and match to build the ideal controller for your appplication. And when уси add a new 
drive, you can upgrade to the latest technology without throwing away your old drives 


Compatibility Modes 
select WD-1003 mode for 100% compatibility with standard operating systems like Unix, Xenix, and 


Netware-386. Or switch to native mode and take advantage of fhe benefits provided by our 55Р 
(Standard Storage Protocol interface under DOS, PC-MOS, Windows, and Netware-286. 


+ os, | — hyperSTORE.1600" — — 
| | Dual-Mode Caching Disk Controller 


nie A ep ce d re A авн Perceptive Solutions, Inc. е 2700 Flora Street « Dallas, Texas 75204 
фо аР раби зоти тізгіні che biarnis or actus (800) 486-FAST * (214) 954-1774 . Fax: (214) 953-1774 

"n enone oF Their nep R "трт : T Е н . 

мент ады тұ M diii o IR European Inquiries: 415-284-9505 * Fax: 415-284-3238 


Domestic inquiries: Circle Reader Service No. 231 International inquiries: Circle Reader Service No. 232 


REVIEW 


Two to Grow On 


BYTE 


Mark L. Van Name and Bill Catchings 


The ALR PowerFlex (top) and AST Premium 3868/16, with processor modules. 


W ith most personal computers, to get 
a faster CPU you must replace 
either the motherboard or the entire 5у5- 
tem. Two vendors, Advanced Logic Re- 
search (ALR) and AST Research, offer 
systems that let vou upgrade their CPUs 
as your wallet permits. While the two 
companies offer similar CPU options, 
their approaches to the CPU upgrade 
problem are very different, 

ALR's PowerFlex gives you a relative- 
ly cheap path to a 486. The $1495 base 
system, the Model 40, starts with a 12.5- 
MHz 286 CPU on the motherboard, a 
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socket for either ап 8-МН? 80287 or a 
12.5-MHz 80C287A math coprocessor. 
| megabyte of memory, а 31-inch 1.44- 
MB floppy disk drive, a 40-MB hard disk 
drive. a serial port, a parallel port, a disk 
of system utilities, and a keyboard. All 
you need to get going is a video adapter 
(ALR's VGA card, which adds a second 
parallel port, costs $329), a monitor 
(ALR's УСА monitor costs $499), and 
DOS (MS-DOS 3.3 is $85 from ALR). 
Qur evaluation system included these ex- 
tras and an additional 4 MB of memory 
($796), for a total tab of $3204. 


XEVIEWS 


The 286 system is just the starting 
point. You can step up to a l6-MHz 
3865X with the $395 PowerFlex 3865X 
module, or you can choose а 25-MHz 
486 with the $1995 PowerFlex 1486 mod- 
ule. Our fully equipped evaluation sys- 
tem with the 386SX CPU тап 53599, 
55199 with the i486— pretty inexpensive 
for a complete 486 system with 5 MB of 
memory. If you purchased a 386SX mod- 
ule, ALR will refund your $395 when 
you purchase the 1186 module. 

AST's upgradable offerings cost quite 
a bit more—but they're also much faster. 
The base Premium 386SX/16 system 
casts 52695, for which you get a 16-MHz 
3865X, a socket for а 16-MHz 803875Х 
coprocessor, | MB of memory (expand- 
able to 4 MB), 16K bytes of 35-nanosec- 
ond static RAM (SRAM) cache managed 
by an Intel 823855Х cache controller, 
your choice of either a 5!4-inch 1.2-MB 
or a 34-inch 1.44-МВ fioppy disk drive. 
an AST УСА graphics adapter, two 
serial ports, one parallel port, a disk of 
system utilities, and a keyboard. 

To construct a system comparable to 
the ALR PowerFlex 3865X configura- 
tion, you'd also need a УСА monitor 
(AST’s is $695). a 40-MB hard disk 
drive ($700 from AST), MS-DOS 3.3 
($95 from AST), and an additional 3 MB 
of memory ($900). That system costs 
$5085—51486 more than the comparable 
ALR unit. (Our review system included а 
total of 8 MB of RAM, raising the price 
by $1700.) 

To upgrade this AST systemi to a 25- 
MHz i486 CPU, you just buy an AST 
Fastboard 486/25 and replace the 3865Х 
processor card with the new card. The 
Fastboard 486/25, which includes 4 MB 
of RAM, lists for $6395, but when you 
send AST your 3865Х card, the company 
credits you 35 percent of the list price of 
the i486 card. Thus. you actually shell 
out $4157 for the 1486 card. That brings 
our comparison 486 system's price to 
$8342—over $3000 more than the com- 
parable PowerFlex. 


Price Isn’t the Only Thing 

lf all you consider 18 price, then ALR's 
PowerFlex is the clear winner. But don't 
judge on price alone; you should also 
consider performance. That's where the 
AST systems shine. The AST Premium 
3865X/16 beats the PowerFlex 3865X by 
about 14 percent on BYTE's overall ap- 
plication index. Moving up to the i486 
CPU in both machines, the Premium 
wins on the overall application index by 
42 percent (see the table and figure). 

If the PowerFlex wins on price and the 
Premium wins on overall performance, 
it's natural to wonder which computer 
wins on price/performance, that much- 
abused industry-staple catchphrase. 
Comparing 486 systems, the Premium 
costs about 60 percent more than the 
PowerFlex but delivers 42 percent better 
overall performance—so the PowerFlex 
has the better price/performance ratio. If 
you compare 3865X systems, the Pre- 
mium costs about 4] percent more than 
the PowerFlex but delivers only about 14 
percent better overall performance—so 
the PowerFlex once again gets the price/ 
performance nod. 

Still, we think that comparing these 
two systems is something of а mug's 
game. They re clearly oriented different- 
ly—the Premium toward high perfor- 
mance at high prices, and the PowerFlex 
toward modest prices with similarly 
modest performance. The dissimilar ar- 
chitectures of these two machines sup- 
port this claim. 

The PowerFlex is basically a midrange 
286 with a way to upgrade the CPU graft- 
ed onto it. The motherboard uses tour of 
the five standard Chips & Technologies 
NEAT (New Enhanced AT) application- 
specific integrated circuits; it's missing 
only the optional C&T EMS mapper. АП 
the memory goes on the motherboard, 
which uses the interleaving architecture 
of the C&T memory interleave controller 
ASIC to avoid wait states. The base 1 MB 
оп the motherboard is in 256K-byte. 80- 
ns single in-line memory modules. You 


Photo 1: Гле compact 
PowerFlex CPU cards 
don't include on-board 
КАМ; both the 
386SX and i486 
modules access 
motherboard 
memory through 
an AT bus. This 
design restricts the i486 
module's performance 
but lets ALR price 

the i486 more aggressively. 


Photo 2: The Premium 3865X/16's proprietary 32-bit memory architecture gives 
its processor cards a performance edge over АГК '5 PowerFlex, but at a much greater 
price. Each card has room far 4 MB of SIMM-mounted RAM; additional memory 


slots let vou expand memory to 16 MB, 
or to 36 MB with the 486/25 


madule installed. 


can add only 4 MB more, courtesy of 
four SIMM sockets on the motherboard 
that can hold 1-МВ or 256K-byte 
SIMMs. Because of the interleaved 
memory architecture, you must add 
SIMMs іп pairs. Ail memory 15 on the 
AT-style bus on the motherboard. 

While the 386SX is designed to work 
with a standard AT bus, you really рау 
for that slow bus when you install the 
i486—hence the ALR system's relatively 
poor 1486 performance. Both the 3865X 
and the 1486 processor modules use the 
memory on the motherboard; neither has 
its own memory. The 386SX module has 
a socket for ап 803875Х coprocessor. 
while the 1486 module relies on the math 
coprocessor built into the 1486 chip. 

Both processor modules are small and 
easy to install (see photo 1). You just 
plug the card into a special feature con- 
nector on the motherboard, and vou're in 
business. You don't have to mess with 
any DIP switches or software setup 
options. 

The AST processor cards are also easy 


to install, but that's where the similarity 
between the internals of these two ma- 
chines ends (see photo 2). The Premium 
3868X/16 is a member of AST's CUPID 
(Completely Universal Processor and 
ЏО Design) line of systems. AST de- 
signed the CUPID systems to be both ex- 
pandable and fast. Consequently. all the 
system memory and CPU support is on 
processor cards designed to run at full 
speed. 

The CUPID motherboard itself pro- 
vides all the basic system services aside 
trom CPU and memory. It contains a 
Western Digital floppy disk drive con- 
troller chip, as well as chips that support 
IDE (Integrated Device Electronics; 
AST prefers the term AT-embedded) 
hard disk drives and the I/O ports. 

All the interesting action is on the pro- 
cessor cards, which are full-length ex- 
pansion cards that can plug into any of 
the three proprietary 16-/32-bit slots on 
the motherboard. These slots have a pro- 
prietary extended connector near the 

continued 
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PowerFlex Model 40 


Company 

Advanced Logic Research, Inc. 
9401 Jeronimo 

Irvine, CA 92718 

(714) 581-6770 


Components 

Processor: 12.5-MHz 286 with socket 
for 8-MHz Intel 80287 or 12.5-MHz 
ВОС2В”А FPU on motherboard. 16- 
MHz Intel 3865% and socket for 16-MHz 
Intel B0387SX FPU on the 3865X 
upgrade module. 25-MHz Intel 1486 on 
the 1486 upgrade moduie 

Memory: 1 MB of 80-ns DRAM in 256K- 
byte DIPs on motherboard. expandable 
to 5 МВ on motherboard using 1-MB 
SIMMs 

Mass storage: 3va-jnch 1.44-MB Teac 
flappy disk drive; 40-MB 2B-ms 32-inch 
Western Digital IDE hard disk orive 
Display: Optional Nanao FlexScan 
8060H multisync monitor 

Keyboard: 101-key modified ІВМ 
Enhanced AT layout 

МО interfaces: 25-pin serial port, twa 
25-010 parallel ports: one 8-bit and five 
16-bit expansion slots (five open) 


Price 

Base system. $1495 

As tested with the PowerFlex 3855X 
module: $3599 

As tested with the PowerFlex 486 
module: $5199 


Inquiry 854. 


front of the unit and a standard AT-style 
16-bit expansion slot near the rear, so 
you can also use any empty slots for nor- 
mal expansion cards. As with the ALR 
processor modules, you can just plug in 
these cards and get to work; the system 
recognizes which processor you re using 
without any effort on your part. 

The i486 processor card relies on the 
SR AM cache and cache controller in the 
1486, but there's a socket for a Weitek 
WTL4167 coprocessor if you want to in- 
crease your floating-point performance. 
The card comes standard with 4 MB of 
memory in four 1-МВ 80-ns SIMMs, 
which supports the 32-bit burst-mode 
memorv transfers of the 1486. This card 
does a good enougli job that the Premium 
486/25 beat by 4 percent the overall ap- 
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Premium 3865Х/16 
and 486/25 


Company 

AST Research, Inc. 
16215 Alton Pkwy, 
Irvine, CA 82718 
(714) 727-4141 


Components 

Processor: 18-MHz Intel 386S% and 
socket for 16-MHz Intel 80387 SX FPU an 
3BB5SX/16 processor card, 25-MHz Intel 
i486 with socket for 25-MHz Weitek 
WTL4167 FFU on the 486/25 processor 
card 

Memory: t MB of 80-ng DRAM in one 
1-MB SIMM on tne 3865x/16 processor 
card; 16K-byte 35-ns SRAM cache: 4 MB 
af BO-ns ORAM in four 1-MB SIMMs on 
the 486/25 processor card, expandable 
ta 16 MB for the 38654716 and to 36 

MB for the 486/25 using 1-MB SIMMs оп 
the pracessor cards (up to 4 MB) and 

an optional memorvy-expansion cards 
Mass storage: 5s-incn 1.2-MB Teac 
floppy disk drive; 40-MB 28-ms Conner 
Peripherals IDE hard disk drive 

Display: AST Premium Disolay/VGA 
13-inch VGA monitor 

Keyboard: 101-key IBM Enhanced АТ 
keyboard layout 

I/O interfaces; Two 25-o1n serial parts; 
one 25-pin parallel port; one 8-Б! and six 
16-bit AT-style expansion slots (five 

open; three 16-bit slots nave extended 
connectors inal accent а processor or 
memory card) 


Price 

Base system: 52695 

As tested with the 3B6SX/15 processor 
card: $6785 

As tested with the 486/25 processor 
card: $10,041.75 


Inquiry 855. 


plication index of the Dolch-P. A.C. 486- 
25 portable, the onlv other shipping 1486 
system BYTE has benchmarked. 

In keeping with the high-performance 
orientatian of these CUPID systems, and 
unlike the АГК systems, you are not 
limited to the 4 MB of memory on the 
processor cards. You can add memory by 
buying an $800 AST memory-expansion 
card that, like the processor cards, plugs 
into the proprietary system connectors; 
thus, the CPU has a full 32-bit path to all 
system memory. Each memory-expan- 
sion card can hold up to 16 MB in 16 
1-MB SIMMs: the three proprietary sys- 
tem connectors give you room for two 
such cards. With two memory-expansion 
cards, therefore, you could configure a 
Premium 486/25 with 36 MB. 


Getting Along 

With all these CPU options, we were 
wondering if we'd have compatibility 
problems, so we ran our full test suite of 
around two dozen programs and several 
hardware options on both AST processor 
cards and all three ALR CPU configura- 
tions. Both AST processor options suc- 
cessfully ran every program we threw at 
them, and they worked with all our test 
hardware. 

The three ALR processor options were 
almost as successful. We uncovered only 
one tiny problem: When we tested Digi- 
talk's Smalltalk/V 1.2 with a Microsoft 
mouse driver loaded after NetWare was 
up and running, all three ALR CPU con- 
figurations caused a short beep when we 
pressed both mouse buttons to summon 
Smalltaik’s menus. The menus still ap- 
peared, however, so this is not a big 
problem. An ALR spokesperson said 
that the company was not familiar with 
this problem, but that it would investigate 
and fix it, 


The Rest of the Story 

Aside from their array of CPU options, 
both systems are fairly standard PC com- 
patibles. Both use 32-inch 40-MB, 1-to- 
| interleave, 28-millisecond IDE hard 
disk drives—a Western Digital drive in 
the ALR PowerFlex and a Conner Pe- 
ripherals drive in the AST Premium. 
Both vendors offer VGA monitors and 
l6-bit WGA cards. Both keyboards are 
reasonable, although the Premium's ex- 
actly follows the ТЕМ Enhanced AT Кеу- 
board layout, while the PowerFlex's 
modifies that layout with the common fat 
Enter key, 

The machines even have similar ex- 
pansion options, although the Premium 
wins on drive bays: With the 40-MB hard 
disk drives in both systems, the Premium 
has three open 5!4-inch half-height bays 
to the PowerFlex's two. The PowerFlex 
has six expansion slots, five 16-bit and 
one 8-bit; one 16-bit slot holds the video 
card, and the other slots are open. The 
Premium has seven expansion slots, one 
8-bit and six 16-bit; three of the 16-bit 
slots have the proprietary extended con- 
nector. With processor and video cards. 
the Premium has five open slots, just like 
the PowerFlex. 

Both units come with system manuals, 
but here the Premium is way ahead of the 
PowerFlex. The PowerFlex's smal! man- 
ual tells you what you need to get going 
with the system, but little more. The Pre- 
mium's manual is far larger and more 
comprehensive. 

On the service side. both vendors offer 
a one-year parts-and-labor warranty, 


Two To GROW ON 


Hote: Benchmark table includes index numbers only: full 


BYTE BENCHMARK INDEXES 


The BYTE indexes show the AST Premium's performance edge over the ALR PowerFlex. We've included other systems in 
the table for comparison. (We did not run the full BYTE benchmark table due to space limitations.) 


LOW-LEVEL APPLICATIONS CUM. APP. 
- - — INDEX 
CPU FPU Disk I/O Video Word spreadsheet Database Scientific/ Compiler 
processing engineering 
AST Premium 486/25 675 2846 178 277 5.93 0.98 2.21 9.81 3.83 27.36 
ALR PowerFlexi486 425 2547 1.88 287 3.90 4.97 1.81 5.89 2.69 19.26 
Паісп-Р A C. 486-25 6.20 2820 248 1.81 5.18 5.35 2.68 8,15 4.04 26.30 
AST Premium 3865X 2.36 517 170 206 2.36 2.47 1.85 3.21 2.14 12.03 
ALR PowerFlex386SX 180 514 163 1.79 2.09 2.27 1.60 2.93 1.65 10.55 
Compaq 386s 1.85 503 178 1.87 2.24 2.15 2.06 3.01 2.05 11.51 
ALR PowerFlex 286 166 1.88 1.38 1,51 1,83 1,73 1.52 2.14 8.65 
Dell System 200 160 172 405 1.08 1,83 2.01 1.31 1.74 8.34 


Denchmark results аге avaclable on гие, All resulls are imadexen To snow rere oerormance for all intexesz, an 


B-MHz IBM PC AT = 1 For 4 full description of all the benchmarks, see "Inroducing Ine New BYTE Benchmarks," June 1988 BYTE 
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"Cumulative application index. Graphs are based on indexes above and show relalive репотпапсе, Longer bars indicate better perlormance 


with your dealer as the first line of sup- 
port. ALR also offers on-site service 
from Intel for an additional fee. 

If you need a PC that combines a CPU 
upgrade option with excellent perfor- 
mance, and if you've got the bucks to pay 


for that combination, go with the AST 
Premium. If you want to be able to move 
to the 3865Х or 1486 world someday, but 
you re оп a budget and willing to sacri- 
fice some performance, choose the ALR 
PowerFlex. m 


Mark L. Van Name and Bill Catchings are 
BYTE contributing editors. Both are also 
independent computer consultants and 
freelance writers based in Raleigh, North 
Carolina. You can reach them on BIX as 
"mvanname " and “wbc3," respectively. 
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The Dell System" 316 Т laptop. 


55999 
COMPAQ imi 
зде Other laptops pale by comparison. An opinion 
12 MHz 
morn shared by PC Magazine, which recently named 
640 KBRAM г» | 
УЧА the Dell System 316LT Editor's Choice. 
In fact, they called it "fully formed, functional 
ын and smacking of solid technology.” ы: 
5 | 
М 1 ; қ А | : 
ен aa Inside this sleek design there's an intense | $3799 
16 MH: DELL 316LT 
&SO3SASNX ты . 16 MHz 803865Х 
Zn 16 MHz 386 SX system with up to & MB of RAM, 40 MB, 1MB RAM 
medi I MBRAM | _ VGA 
BODY AME NA a 20, 40 or 120 MB hard drive, and a 3.5" 1.44 MB 9106 
EIEIPUESEEEEEEEE E 16.8 Ibs. 
diskette drive. 
| The 316LT also features an expansion slot 
$8499 4 
NEC | 
PespedCsx that accepts any half-length industry standard 
[6 МН: 
ET expansion card. 
2 MBRAM 
T bt 4 n 
үтү. Anda Continuous Power Battery System 
including two batteries that lers you maintain your 
screen even while you change batteries. 
$5999 | d 
TOSHIBA “ең; 
т31008Ҳ Everything you now enjoy on your desktop, 
16 MH: 
ioc" in alaptop. For under $3500 for a 20 MB system. 
I MBRAM f 
Ad With leasing pians as low as $127 a month. 


The Dell System 316 Т also comes with 


support and service rated #1 in 6 out of 6 PC Week polls of customer satisfaction, a 30-day 


money-back guarantee, and one-year of on-site service. So if you ever have a problem while 


DELL 


you're on the road, there'll be a technician from Xerox 


Corporation, there to service it by the next business day. 2 COMPUTER 


Anywhere in the continental U.S. CORPORATION 


Give us a call and we'll go into the details with you. 500-365 -1490 


x | ( For Network or UNIX" Information. 800-678-UNIX. 
oo much for business travel being dull. For Dell in Canada, call 800-387-5752 


e 
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REVIEW 


Window Wonderland 


The DVA-4000 video- 
graphics board displays 
real-time video images 
on a VGA monitor. 


or years I've mused about the possi- 

bilities of simultaneously displaying 
live video and standard applications on 
my VGA monitor. Recently, my musing 
turned to contentment, thanks to Digital 
Video Architecture (DVA) from Video- 
Logic. 

The DVA-4000 video-graphics board 
displays clear, crisp, real-time images of 
National Television System Committee 
(or phase alternate line) video signals 
within resizable “smart windows” on 
МСА monitors іп 640- by 480-pixel, 16- 
color mode. The windows let you freeze 
a video image or change complete color 
palettes in the scenes you're viewing. 

The DVA-4000 converts real-time an- 
alog video signals from TVs. VCRs. ог 
laser disks into digital pulses—no small 
feat in itself—at a speed of 25 million bps 
(see the figure). At the core of these con- 
versions is VideoLogic's DVA chip set, 
with some chips working as the equiva- 
lent of a 68000 CPU. The conversions 
work in much the same way that a com- 
pact disk player turns binary data into 
analog sound, but in reverse and using 
real-time video at 30 frames per second. 
The system also processes stereo audio 
signals from the video source to give you 
the equivalent of a full-fledged TV anda 
computer in one display. XT users take 
note: All this wizardry is from a single 8- 
bit bus card. 
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Dua Control [1) 


VideoLogic's Multimedia Interactive 
Control software controls how the board 
displays the video window, as well as all 
laser disk player motion commands. 
Simple commands can be sent to the 
DVA-4000 at the DOS prompt or through 
batch files via DOS redirection. For ex- 
ample, ECHO EJECT > MIC causes the 
videodisk player drawer to open. Like- 
wise, commands such as VPOS (to posi- 
tion the video window), FADE (to fade 
the video in or out), and TRANSCOLOR 
(which makes a color transparent in the 
video) all work well. With the MIC soft- 
ware loaded, the DVA-4000 is software- 
accessible in the same manner as 1/О de- 
vices like the printing and communica- 
tions ports and the console. This 
essential software is a $150 addition to 
the DVA-4000's $2495 price tag. ( You'll 
also need a $95 auxiliary input connector 
to run a second video window in either 
Windows or non- Windows applications.) 


“Live Action” Applications 
The DVA-4000 provides exciting appli- 
cation possibilities. Stockbrokers might 
use it to retrieve Dow Jones information 
from a telephone feed in one window, 
while viewing financial news programs 
from cable TV in another window (or 
two). 

Working with the board's display sec- 
tion, a frame-accurate videodisk control 


system allows you to precisely control 
what images are displayed. If vou enter 
the keyboard command STILL 1000, the 
player displays and pauses with video 
frame 1000 in the video window, The 
command STEP 20,200 / R will step 20 
video frames back ward from the current 
frame, displaying each stepped frame in 
2-second intervals. This capability ac- 
commodates interactive video applica- 
tions, including “live action" course- 
ware. Students could use their computers 
to browse through topics of interest, enter 
a selection, and watch as the DVA-4000 
outputs both real-time video and audio 
from the videodisk. You can manipulate, 
search, and display full-motion TV 
images on the УСА display as easily as 
working with your favorite database or 
spreadsheet software. 


Strange Karma 

The DVA-4000 works on PS/2 Micro 
Channel architecture and 8-bit Industry 
Standard Architecture buses (I evaluated 
the ISA version). A Macintosh board is 
currently being developed. The DVA- 
4000 is a full-length card that's config- 
ured with a top-mount daughterboard 
that carries the main VLSI video proces- 
sor chip. The daughterboard was 
mounted a half-inch off the main board 
for proper airflow. 

My first evaluation board succumbed 
to some strange karma. After two days. 
its output started flickering. and eventu- 
ally the display became too dim to read. 
А second DVA-4000 fared better. I tested 
it with an Ássociates Computer Supply 
25-MHz 386 tower unit with 8 megabytes 
of RAM. Only the 640K-byte base mem- 
ory was available to the MIC driver soft- 
ware. I ran a Relisys RE-5155 multisync 
YGA monitor. which I also use with a 
TARGA board (in RGB mode) for imag- 
ing and animation. 

The single-slot board's installation 15 
easy; no jumpers need to be reposi- 
tioned. А ribbon cable connects the DVA- 
4000 to the feature bus of the existing 
VGA card. This permits the DVA-4000 
to work with your УСА card and allows 
the card to mix digital video signals into 
VGA analog output. Actual VGA display 
circuitry is not part of the card. I used the 
furnished serial output control cable to 
connect the videodisk player's RS-232C 
motion-control port to СОМ2 on the sys- 
tem. Not all videodisk systems are capa- 
ble of being controlled in this manner. I 
used a Sony LDP-1550 player, which 1s 
both a constant angiar velocity and a 
constant linear velpcity unit (straight 
CLV machines cannot be used in this 
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e New Hercules Graphics Station Ca 


Introducing the Hercules Graphics Station Card. With more features than any card 
in its class. And more power. The company that took the monotony out of monochrome 
now puts more zip into analog monitors. 


— ШШ 


In today’s competitive business world, time 18 more 

precious then ever. But Windows applications like 

PageMaker, Excel, and Corel Draw can make you wait 

| while they work. Not with the Hercules Graphics 

2 siderin q Your |. Station Card—it'll run Windows up to five times faster 
ort unities? M | than a regular VGA card. At higher resolutions, too. 


ЕМЛЕ Prt 


A, Shades me 
— Ei = 


The secret is the on-board Texas Instruments 34010 
graphics processor. It frees the CPU from the 
drudgery of graphics functions and screen memory 
control so you won't have to wait for your screen 
to catch up with you. 


From VOA on UP 


A whole megabyte of video memory lets the Hercules 
Graphics Station Card offer a full range of modes—from 
VGA up to 1024 x 768 resolution with 256 colors, and plenty 
in between. So it will run all your software—from general! business 
to complex design programs. And as your software needs become even 
more sophisticated, vou won't need to shop for a new video card. 


Computer images can look realistic when software can access more 
colors. The 16- and 24- bit color -z m 
modes on the Hercules Graphics іші: v; bia iis ME 

Station Card allow any standard _ A £ n 
analog monitor to display up - &- 
to 16.7 million colors for high 
quality photo-realistic images. 


And best of all, you can have all 

these features for less than you'd 

think. Call us at 800 532-0600, ext. 190 (U.S.) or 800 323-0601, ext. 191 | М k қ 
(Canada) for the quickest way to your Hercules dealer. А 


& Copyright, 1990 Hercules Computer Technology, inc. 821 Parker Street, Berkeley СА 94710. Hercules and Hercules Graphics Station Card are irsdamarks 


p! Hercules Computer Technology, Inc. Ail other product names are trademarks of their raspecove owners. Circle 183 on Reader Service Card Р ЧР ЧР ЧР v 4 


akes the ШЇ out ot Windows 


WINDOW WONDERLAND 


DVA-4000/ISA 


Company 

VideoLogic, Inc. 

245 First St. 
Cambridge, МА 02142 
(617) 494-0530 


Hardware Needed 

XT, AT, 386, ог 486 with one free B-bit 
slot, a VGA monitor, a VGA card with 
feature bus I/O, and 640K bytes of RAM 


Software Needed 
Multimedia Interactive Control and 
Applications Management System ($150) 


Price 
$2495 


inquiry 851. 


application). When connected to the 
computer, the player's manual motion 
controls are inoperative until you load the 
driver software. 

I had to perform some creative cable 
patchwork before I could send input to 
the board from my VCR's "video out" 
port. But first I purchased a female ЕСА 
stereo to female BNC adapter and a 12- 
foot shielded video cable. I also picked 
up a pair of Walkman-style headphones 
because the audio output cable only ac- 
cepts a -inch stereo miniplug. 

Installing the MIC software was con- 
fusing. You can easily get lost in the soft- 
ware manual—the installation guidelines 
don’t appear until almost 60 pages into 
it. The manual mentions previously re- 
leased VideoLogic boards, but not the 
DVA-4000. However, if you follow the 
Instructions (disregarding the incorrect 


board descriptions), the installation does 
work. 


Batman Meets VGA 

With almost every Microsoft Windows 
application opened and running, the full- 
motion video from the VCR (Barman) 
was as Impressive as the images from the 
videodisk player. Color clarity and reso- 
lution were visibly better than the images 
on my 2l-inch Zenith TV, which dis- 
played the same videotape. The slightest 
delay separated the TV's and the VGA 
monitor's images. I noticed no flicker or 
jumpiness. АП motion appeared fluid 
and smooth, and in real time. 

The superb resolution stems from the 
DVA-4000's line-doubling of the 512- 
line signal. Conceivably, you could scale 
your video window to 1050- by 1050- 
pixel resolution. I set the multisyne 
monitor to PS/2 mode and ran my appli- 
cations in 640- by 480-pixel by 16-color 
resolution, while the video window actu- 
ally displayed full video using a 16-mil- 
lion-color palette. By shrinking and 
stretching the window, I created strange 
aspect ratios, where people were either 
extremely tall and thin or short and fat. 

I easily eyeballed correct aspect ratios 
by grabbing the scaling handles in the 
bottom-right corner of the video win- 
dow. Figures inside a window that were 
stretched to full-screen size looked cor- 
rectly proportioned. Best of all, I could 
shrink the video window to a Windows 
applications icon. Although only a half- 
inch square, the image in the live-video 
icon was clearly visible. 

When I viewed still frames in the VCR 
pause mode, the board had problems 
with signal genlocking (1.е., synchroniz- 
ing two video devices). This caused the 
picture to jump and tear at times. Still 
frames viewed from the videodisk were 


VIDEO VGA 


DVA chip set 
Digital (25 million bps} 
VGA monitor 


А ribbon cable connects the DVA-4000 to the feature bus of the existing VGA card. 
“Smart windows " can then display real-time video images and allow vou to 


freeze, resize, and change colors in individual frames. 
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rock solid. The degradation probably re- 
sulted from the viewing media (tape ver- 
sus disk) and my aging VCR. 

[ enjoyed a demonstration file called 
DVAIPLR.EXE, which runs under Win- 
dows. I opened dual video windows with 
the same live video input in each, except 
that in one window I clicked on the 
ZOOM function. In that window I could 
freeze and "thaw" movement at will. 
The FREEZE command did not write a 
"frame-grabbed" file. At press time, 
VideoLogic planned to release a conver- 
sion utility that would frame-grab a 
scene and convert the image to Compu- 
Serve's GIF and other popular formats. 


Script Writer 

Included with the MIC package is Appli- 
cations Management System ( AMS) soft- 
ware, which offers a simple point-and- 
shoot menu interface. This package lets 
you create and save scripts that load your 
programs and specify where the video 
window will open inside your applica- 
tion. This is probably one of the most im- 
portant aspects of the DVA-4000. 

But my thrill over being able to watch a 
newscast on my УСА display while work- 
ing on this review was tempered at first, 
because I could only use Windows Write. 
І had problems loading and executing 
WordPerfect 5.0 under AMS іп а 640K- 
byte environment. When building my 
loader macro scripts under AMS, I was 
incorrectly reinstalling the MIC driver 
software, causing WordPerfect to give 
me a "not enough memory" error. I 
didn't realize that AMS loads (and un- 
loads) the driver software between appli- 
cations. With the MIC software loaded, 
the application program memory avail- 
able is only 394K bytes. 

Since WordPerfect loads and executes 
in 384K bytes of mernory, having that 
one extra TSR program loaded can cause 
program failure when calling WordPer- 
fect from an AMS script. I spent a long 
evening of experimentation before get- 
ting WordPerfect to work correctly. 
Other. smaller applications, such as 
XTGold and the Norton Utilities, ran 
fine. AMS works, but it may not be easy 
for those who are short of time or pa- 
tience and working with applications re- 
quiring extra memory. 

I also looked at Tool Box Plus, a handy 
pop-up macro and ASCII editor program 
that works from the DOS prompt as а 
TSR. Alt-Shift invokes a command-line 
window for direct control of all MIC 
commands (including palette and mo- 
tion) without the need to ECHO or PIPE 
your output to the board as with the MIC 

continued 


Finally, An input device based on your input 
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The new SummoSketch II tablets 
were created with one thing in 
mind—you, the people who use 
tablets every day. You said you 
wanted o complete plug ond oloy 
package, so we're giving you 
the works—both in PC and 
Mocintosh® SE and Il versions. A 
12"x 12" or 18" x 12" graphics 
tablet with a 4-button cursor ond 
2-button stylus, or 16-button 
cursor for the PC. 

The PC version includes inter- 
face cables for the IBM® PC, AT 
РУ2 and compatibles. A utilities 


diskette with test 


New 
Lifetime 


EDITORS 
CHOICE | Limited 
November 28 1989 


SummaSketch |! y Warranty 


and reset soft- 
ware, an 
Autodesk® 
Device Inter- 
/ face" driver 
Universal Mause 
Emulator" and o 
Microsoft® Windows 
driver And an offer for 


o free tablet template (US and 
Conada only) worth over $245. 
The Macintash version has an 
Apple® Desktop Bus™ inter- 
lace device to connect the — 
tablet to the computer. 
You'll also get the most soft- 
ware compotibility with aver 250 
PC programs and all Macintosh 
SE and Il software written under 
the Apple Software Developers 
guidelines. 
SummaSketch II tablets have а 
stondord accuracy measurement 
of + 0.015 inches, selectable res- 
alution of up to 1,016 lines per 
inch and high oroximity so you 
сап troce Кот documents up to 
/2" thick. Add in convenience feg- 
tures such as a power/proximity 
light, on-off switch, wedge shape 
design for easy use, lightweight 
construction for portability—ond 
it's easy to see why Summosketch 
is the industry standard ano the 


obvious choice of today's com- 
puter professionals. 

Best of all, you get oll of 
these benefits at on affordable 
price. Ang that's why our new 
SummoSketch Il is the easiest 
buying decision you have fa 
токе. Find out more about 
Summosketch Il today. Far litera- 
Іше and the name of a local 
dealer call 1-800-888-2028, 
Ext, 304, For technical informo- 
tian call 203-881-5400. 


©. Summagraphics. 


Every decision should be this easy.” 


For IBM/Compatible information circle 297, For Macintosh information circle 298, 
© 1989 Summagraphics Corporation. For Dealer inquiries circle 299 on Reader Service Card. 


Seymour, CT 06483 » All rights reserved. 


program. After executing (ог modify- 
ing) these commands, you simply press 
Escape to resume working (and watch- 
ing) inside your application. I preferred 
to open video windows inside my appli- 
cations with this program instead of 
AMS. VideoLogic's Tool Box Plus is an 
additional 5195, 


Patience Rewarded 

To establish the DVA chip set as a multi- 
media standard, VideoLogic is aggres- 
sively cultivating third-party program- 
mers and developers. In contrast to IBM 
and Intel, which distribute the Digital 


HARDWARE 
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MORE 16-MILLION-COLOR FIREWORKS 


Video Interactive developer's kit for а 
price of $16,000, VideoLogic supplies 
free DVA-4000 and MIC “extended- 
loan” development packages to program- 
mers and developers. 

Aside from my strong recommenda- 
tion to clarify the confusing documenta- 
tion, I'd rate the DVA-4000 and its MIC 
software overall as a superior product in 
concept and design. 

The DVA-4000/MIC system requires 
levels of patience and programming abil- 
ities to implement successfully. I would 
like to see a lower-priced version of the 
DVA-4000, possibly without the RS- 


Tom Thompson 


More 16-Million-Color Fireworks 


uperMac Technology's two new Nu- 

Bus video boards for the Macintosh 
offer on-board graphics accelerators that 
overcome the agonizing delays in most 
24-bit-color boards displaying 16.8 mil- 
lion colors. 

The ColorCard/24 (5999: the acceler- 
ator module is a $499 option) and the 
Spectrum/24 Series HI ($4499) aren't 
the first video boards to optimize screen 
performance (see "How to Put 16 Mil- 
lion Colors to Work.” December 1989 
BYTE). But they are the first to offer in- 


Thanks to graphics accelerators, some tasks that ran in 24-bit mode surpassed 
&-bit-mode speeds. Times are in seconds, in the format accelerated/unaccelerated. 


ColorCard/24 


Spectrum/24 DirectColor/24 


Scroll within two-page PageMaker document, 24-bit mode 


133/171 
188/248 
72/105 
83/116 


Scroll lett 
Scroll right 
Scroll down 
Scroll up 


59/85 
109/118 
e fid 
33/51 


76/111 
#31121 
50/85 

64/105 


Scroll within 5K-byte MacWrite 5.0 document 


24-bit mode 
B-bit mode 


10/54 
МА/16 


Scroll 200-dpi 16-bit scanned image 


24-bit mode 7/28 
B-Eit mode HATEG 


11/88 
МА/20 


16/62 
NAT 


5/26 
NATI 


5/17 
МАВ 


Hotes: Each соаг ran nn a Mac win 5 MB of AAM ала System 609 Tne CmorCard/ 24 drove а 540: py 3BO-nixer 
ApdeColor 12-ғеп monitor, ihe Spectrum! 24 drove a anch 1024- by 768-p хе Supirktac manto, and tha Dect 
Colora drove а 194neh 1152- ру 882-ріхгі Radius monio Kona of ine boards accelerates B-bn-mode drawing oper- 
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232C laser disk control. Forgoing some 
of these features could take this product 
out of the niche market and into the reach 
of mainstream users and applications. 
Either way, in the not-too-distant future, 
I wouldn't be surprised to see the folks at 
VideoLogic receive an Emmy Award for 
"Excellence in the Television Tech- 
nologies.” m 


Greg Loveria is a computer graphics and 
desktop publishing consultant, animator, 
and technical writer in Binghamton, New 
York. He can be reached on BIX c/o 
"editors." 


tegrated accelerator logic on-board. 

SuperMac boosts display performance 
oy minimizing image-data traffic from 
the Mac's main memory to the NuBus, 
where the video board's frame buffer 
lives. The company accomplished this by 
patching QuickDraw so that many graph- 
ics primitives became simple commands 
rather than a stream of pixels. On the 
Spectrum/24, a sophisticated state en- 
gine receives these commands and гпа- 
nipulates the contents of the frame buffer 
directly. This minimizes delays because 
the accelerator doesn't have to arbitrate 
for bus access before it operates on the 
frame buffer. 

The ColorCard/24 provides a 640- by 
480-pixel display suitable for Apple's 13- 
inch AppleColor RGB or 12-inch gray- 
scale monitors. The Spectrum/24 has 
two oscillators that drive 19-inch 1024- 
эу 768-pixel monitors with either 60- or 
75-Hz refresh rates. A third oscillator 
lets the Spectrum/24 support the same 
monitors that the ColorCard/24 handles. 
Both boards have user-adjustable screen 
depths of 1, 2, 4, 8, and 24 bits, and à 
spare socket for an optional oscillator to 
drive a National Television System Com- 
mittee or phase-alternate-line monitor. 

I ran the two boards on a Mac II run- 
ning System 6.0.3 with 5 megabytes of 
RAM, an external Rodime Cobra 210e 
hard disk drive, а 13-inch AppleColor 
monitor, and a 19-inch SuperMac moni- 
tor. Installation was plug-and-play. Al- 
dus FreeHand 2.0, Adobe Illustrator 
1.9.3, PixelPaint Professional, aad 
PageMaker 3.0 worked flawlessly. My 
usual army of INITs, FKEYs, and devel- 
opment software caused no crashes. 
TMON 2.8.3, which now provides 32-bit 
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The Supreme Drawing Machine: 


There’s never been a graphic controller like the 


ARTIST XJS. It fuses unrivaled ease-of-use with excep- 


tional power and modularity. 

It effortlessly powers graphic displays at three 
different resolutions (1600 x 1200, 1280 x 1024 and 
1024 x 768), The ARTIST XJS adapts to any operating 
system including Xenix, DOS, Extended DOS, and 
05/2/Presentation Manager.* 

Sophisticated software and the powerful ТІ 34020— 
a 32-bit 10 MIPS processor —are dedicated to execute 
every graphic command faster than ever before. 
Display 16 or an optional 256** colors from a palette 
of 16.7 million. 


Its easy-to-use, feature-laden GT display list 
processing drivers for Release 10 DOS AutoCAD, 
AutoCAD 386, AutoCAD OS/2* and Xenix AutoCAD 
ingeniously produce split-second zooms and redraws. 

Increase colors and resolution with snap-on 
modules, Or, add SIMMs for on-board display list mem- 
ory. Build a display list in on-board SIMM or expanded 
memory. With AutoCAD 386, use on-board display 
memory, extended memory and/or the hard disk. 

The all-new ARTIST XJS includes 5-year warranty 
when purchased from an authorized ARTIST Dealer. 
For a free brochure and your nearest dealer, call 
toll-free: 1-800-6-ARTIST (1-800-627-8478). 


<> 


ARTIST GRAPHICS 


A Control Systems Company ж. 
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ARTIST ХЈ8 is an ARTIST Graphics маша. ARTIST is an ARTIST Graphics registered trademark. AutoCAD is a registered trademark of Autodesk, *U niega elopment. 
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Intuitive Tools 
For Mathematics 


(e)z = sin(x) 1.57 
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Theorist's equation outlining and manipulation process, and one of many customizable graphs. 
Prescience (pronounced PRE-s/ience) brings you the complete mathematical 
solution for the Macintosh: Theorist and Expresstonist. Theorist is the sym- 
bolic algebra and graphing program that is easy to use and powerful, but only 
requires one (1) megabyte of memory. You don't need to learn how to program, 
memorize syntax rules, or read a large manual since Theorist actually displays 
and interactively solves real equations on screen—step Бу step—the way vou do 
on paper. 2-D and 3-D graphs, contour and density plots, solids, as swell as 
animation files, are easily created and saved in PICT. EPS, or PICS formats for 
high quality output. Your equations can be exported to Expressionist, the 
leading equation editor, for typeset-quality results in your word processing and 
page layout documents. Both programs are simple enough for the student, vet 
powerful enough for the professional educator, scientist. and engineer. 
Our programs enable vou to concentrate your time investigating 
and presenting your work, not learning how to! For more 
information or to place an order, call or write to the address 
below. 
"[Expressionist] 
Equation manipulation 
has never been easier." 
- Five mice review, 
MacUser magazine 


Theorist" 3373.95 
Symbolic Algebra & Graphing 


Expressionist’ 129.95 
Typeset Quality Equation Editor 


"Theorist... surpasses 
the highly rated 
Mathematica... in 
interface and 
execution.” 

- Macl ser magazine. 
Editors’ Choice Award, 
Best Math/Statistics 
Program af 1989 


Prescience Corporation 
814 Castro Street #111, San Francisco, CA 84714 


Prescience® 
(415) 282-5864 
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Intuitive Tools For Mathematics 
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Spectrum/24 Serles 111 
and ColorCard/24 


Company 

SuperMac Technology 
485 Potrero Ave, 
Sunnyvale, CA 94086 
(408) 245-2202 


Hardware Needed 
Mac Il-family computer 


Software Needed 

System 6.0.3 or higher; 32-Bit 
QuickDraw needed for viewing 16,8 
million colors 


Price 

opectrum/24 Series IIl; $4499 

ColorCard/24: $999 

Graphics accelerator module for 
ColorCard/24: $499 


inquiry 860. 


display support, also worked fine. 

To qualitatively compare the Super- 
Mac boards with a Radius QuickColor 
accelerator working with a Radius Di- 
rectColor/24 board, І constructed a 4- 
MB PageMaker document loaded with 
text and 24-bit-deep scanned images. І 
also timed how long it took to scroll 
through а 5K-byte MacWrite document 
and through a 16-bit-deep 200-dot-per- 
inch scanned image in Adobe Photoshop 
1.066 (see the table). Since the boards 
drove different-size monitors, these 
numbers don't tell which accelerator is 
faster. But you can draw two conclu- 
sions: First, the bigger the monitor, the 
faster you can work, simply because 
more of the document is on-screen. Sec- 
ond, acceleration is worth the extra ex- 
pense. The SuperMac and Radius dis- 
plays operated faster in their accelerated 
24-bit modes than in 8-bit mode. 

The SuperMac boards' display accel- 
eration was so impressive that I often 
couldn't tell by speed alone whether I 
was in 8- or 24-bit mode while I wrote 
text or connected to a BBS. Graphics was 
an exception: In the 24-bit mode, the su- 
perior quality of a scanned image or 
shaded illustration leaped out at me. At 
$999, the ColorCafd/24 is a bargain, but 
I wouldn't hesitate to spend the extra 
cash for the accelerator module. For 
those with big screens and little time, the 
Spectrum/24 Series III is an excellent 
choice. 8 


Tom Thompson is а BYTE senior editor at 


large. You can reach him on BIX as 
"tom. thompson. "' 


AGI Computers... 


Unbeatable Value and Performance 
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Sources; * Power Meter МІР» Version їл, The Database Group. Inc. 


AGI -- Advanced Group Innovations. Whichever you choose, 
AGI computer is the name 
you can unequivocally 
count on. Call us today. 


The name that is synonymous with reliability. 
We have shipped over one half of a million 
computers in a short period of time. Now, we 
are excited to offer our new line of products айы pec Ea 


for the 906. (415) 683-2800 s: sin 


Lapiop 


Try our 80486 based newcomer, or our over- Fax: (415) 683-4735 | 
; ‚ | : 48460 Kato Road. Fremont. CA 91535 
whelmingly popular 80386 systems. The price 
to performance ratio of AGI machines leaves A G / 
Computer, Inc. 


others way behind ! 


For a single or multi-user system, you have a "Advonced CAUCUSES 
choice of a laptop, а desktop. or even an upright. AGI is a trademark of AGI Comparer Inc. AST i a Irademart of AST Resesr h (те АІ 1 а 
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Da Vinci Does It Penlessly 


ust as I received Da Vinci Graphics’ 

RasterPro 720, a color dot-matrix 
printer with Hewlett-Packard Graphics 
Language plotter emulation, laser 
printers started rolling in for an upcom- 
ing BYTE Product Focus. The timing 
could not have been better. These new 
laser printers either pack HPGL as a 
standard feature or offer it as an option, 
so they could compete directly with the 
RasterPro for the draft plotter market. 

Da Vinci, on the other hand, doesn't 
see it that way. It markets this custom- 
ized Fujitsu 24-pin printer as a final- 
quality A-/B-size color plotter to aug- 
ment or even supplant the HP 7475А and 
other pen plotters. A busy workgroup 
would appreciate the RasterPro's speed, 
while its output quality should satisfy a 
discriminating design shop. Da Vinci 
calls it the Penless Plotter, and the prod- 
uct certainly boasts some notable advan- 
tages over the traditional pen plotter, and 
even over laser printers with plotter emu- 
lation. However, you've got to wonder 
whether the RasterPro's advantages can 
justify its $3495 list price. By compari- 
son, the HP 74754 lists for $1895, and 
Brother's HL-8e, our test laser printer, 
costs $2895. 


Read the Small Print 
Don't get me wrong. This is a sturdy, re- 
liable, and thoroughly impressive dot- 
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matrix printer. When I passed around a 
pair of CAD drawings, one from the Ras- 
terPro and one from the venerable HP 
7475А pen plotter, BYTE editors often 
needed a second look to tell the differ- 
ence between the two. While the Raster- 
Pro could not match the vibrancy of the 
HP's pen colors, it did match the plot- 
ter's output in almost every other respect 
(see the photos on page 180). It even sur- 
passed the HP plotter in such critical 
considerations as small-print clarity. 

After your CAD work is done, Raster- 
Pro gives you a color printer to play with. 
Da Vinci does not recommend the Ras- 
terPro for business presentations and 
other applications that require a lot of 
solid fills. But when I pumped out some 
Quattro Pro graphs with the RasterPro 
emulating a color Fujitsu printer, I was 
pleasantly surprised. I even printed some 
color graphics from PC Paintbrush and 
appreciated the results. 

Solid fills on the RasterPro do suffer 
from “banding” (noticeable lines that 
stripe the filled areas), and the Raster- 
Pro did not produce final-quality graphs 
using its plotter emulation. In Fujitsu 
mode, however, it held its own against 
the 7475A. The figure compares the 
two, along with the Brother HL-8e run- 
ning HPGL. Each set of bars was pro- 
duced by the device depicted: HP's pen 
plotter drew the first set of color bars, the 


HL-8e laser printer produced the next 
set, and the RasterPro drew the draft and 
final-quality bars іп the last set. As you 
can see, the RasterPro generates credible 
color. 


The Color Crisis 

Printing in color did expose sorne serious 
problems with the RasterPro 720. The 
printer uses a four-band ribbon (with 
red, yellow, blue, and black) to deliver 
the color. It creates secondary colors by 
laying down first a track of one color and 
then a track of a second color—for exam- 
ple, to create green, it lays down a blue 
track and then a yellow one. I found that 
during the yellow pass, the yellow por- 
tion of the ribbon picked up blue ink from 
the paper. In a short while, yellows were 
tinged with green, and reds cast a shadow 
of purple. I went through three ribbons in 
short order. However, if you stick to the 
basic colors and avoid mixes. your rib- 
bons should hold up. In any case, the 
RasterPro should still command less 
money for consumables over the long 
haul than either the laser printer or the 
pen plotter. 

The RasterPro's brightest quality is its 
speed. The benchmark results in the fig- 
ure don't take into account the Raster- 
Pro's 512K-byte print buffer. Although 
the RasterPro took more than 10 min- 
utes, 2 seconds to pump out a Vellum 
CAD drawing, the keyboard became free 
after only 31 seconds. With the replot 
feature, you can generate as many copies 
as you like without bogging down your 
computer one iota. The 7475A, on the 
other hand, plodded through the Vellum 
drawing in 13 minutes, 52 seconds and 
tied up the keyboard for the lion's share 
of that time. Clearly, the RasterPro re- 
quires less babysitting than a pen plotter. 
In fact, if you have a lot of copies to gen- 
erate, you can simply press the replot 
button as many times as needed and go 
home. 

For our benchmark tests, I plugged 
the HP 7475А plotter into my serial port, 
and I cabled the RasterPro to my parallel 
port. Át first this setup reeked of incom- 
patibility. The RasterPro employs HP 
7475А drivers, but AutoCAD would not 
allow me to talk to a plotter through my 
parallel port. The good news, of course, 
is that you can send the AutoCAD plot to 
a file on your hard disk and then whisk it 
out via the parallel port with the simplest 
of DOS commands: Copy sample.plt 
LPT1. For that matter, you could also 
print to a file from AutoCAD, designate 
ІРТІ as the file, and still print directly 
from the AutoCAD interface. If you 

continued 
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If you've been waiting for the right 486 
system to come along, wait no more. 
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; : A Solid Investment. 
—]IntheU.S.A.(714) 852-861) | 
In Canada (416) 882-0260; Іп Austre 


*64 MB with EISA, 16 МВ with ISA. 


“433 MHz Maux based on Intel Ask about ON-SITE SERVICE 


355 release 


—In the USA.: 1641 McGaw Ave, Irvine, CA 92714. TEL: (714) 852-8161, FAX: (714) 852-9464. In Canada: 
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Try a free Microstat-Il demo-pack 
and see if f Бл t a perfect fit for your statistical 
computing needs. You ll get your work done faster, 
easier. without costly training. Microstat-ii is 
easy ёо use - there's no complex command lan- 
guage to learn. You fl be running Microstat-TI 
In тіпшез rather than weeks. 


"...using Microstat-Il is a breeze: 
PC Magazine 


Microstaf-ff has what you need. from descriptive 
statistics to multivariate analysts. 


"Microstat-Il by Ecosoft is a genuinely 
excellent menu-driven statistics pack- 
age al a moderate price: 

Computer Language 


"Microstat-li provides you more ioals 

at less than half the competition's price." 
Review Responses 
InfaWarld 


Microstat-/t is up to eight times faster than alher 
packages without compromising accuracy. 


"...0ne of the fastest IBM PC statistical 
packages we have tested: 
InfoWorld 


"Results are unusually accurate: 
Computer Language 


Try our free Microstat-H demo and see if it cun f 
simplify your statistical workload, This free demo 
offer is good onlg while supplies last, so arder 
yours today! 


Ecosoft Inc. 
8295 Indy Court 
Indianapolis, Indiana 46214 
1-317-271-5351 (Info. ) 
1-317-271-5561 (FAX) 


1-800-952-0472 (Orders) 
: -ECOSOFT 
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sist on using the slower port, Da Vinci of- 
fers the plotter with a serial interface for 
the same price as the standard parallel 
model. 


Penless Possibilities 

While the Brother HL-8e laser printer 
heat out the draft-mode RasterPro in two 
of the three speed tests. Da Vinci's offer- 
ing still freed the keyboard sooner. Both 
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DA VINCI Does Іт PENLESSLY 


printers pack large buffers, but the Ras- 
terPro sucks the data out of your system 
faster. In the end. that's what really 
counts: how quickly you can get back to 
work. Still, if you're considering these 
two products purely for draft-quality 
purposes and you're not seduced by the 
lure of color and enhanced resolution, the 
less expensive laser printer would be the 

continued 


8X B 406 

F 1.00 COUNTERBORE J 
4X THIS SIDE & 2X ҒАР 
2 3.750 BOLT CIRCLE) 


%, 


26i 


1878 


4х 3378 • 


М. T E, | 


Two sample Vellum CAD drawings, one from the HP 7475A pen plotter (left) and 
one from the Da Vinci RasterPro 720 using 7475A emulation. While the HP pen 
plotter boasts more vibrant colors, the RasterPro comes very close to matching its 
output. It even drew smaller figures with greater clarity than the HP plotter. 


PACING THE PLOTS 


Time (seconds) 
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HP 7475A Brother HL-8e 


E] Vellum plot 


AutoCAD plot 


Draft 
RasterPro 720 


Quattro Pro graph 


Speed tests pit the HP 7475A pen plotter, the Brother HL-&e laser printer, and the 
RasterPro 720 against each other in both draft and finai-quality modes. The final- 
quality RasterPro handily beat the HP plotter, while the draft-quality RasterPro and 
the laser printer ran a dead heat. In all cases, though, the RasterPro, with its 312K- 
byte buffer, freed the keyboard sooner. Each set of bars was produced bv the device 
depicted to compare presentation-quality output. Here, the RasterPro emulates a 


color Fujitsu printer. 
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PC System Programming for Developers is a literal encyclopedia 
of PC know-how. This book features parallel working examples 
written in BASIC, Pascal, C and assembly language. Explains 
memory layout, DOS operations. using extended, expanded memory, 
writing device drivers, hard disks, PC ports, mouse drivers. 
fundamentals of BIOS. graphics and sound, TSR programs and 
more. 


Some of the topics covered include: 
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If you use the РС and want to know how, you'll find all you need in this 
book. Learn professional techniques from PC System Programming. 


ISBN 1-55755-036-0. 920 page book and 2 companion disks with 
more than 1 MB of source code in compressed format. $59.95 


PC memory organization 
Hardware and software interupts 
COM and EXE programs 


Handling program interrupts in BASIC. Turbo Pascal, C and 
assemblylanguage 


DOS structures and functions 
Programming graphics cards 


Writing device drivers 


- customer 


Turbo Pascal Internals gives you 
"know how" to program faster, easier, 
tighter and better. Use Turbo for system 
programming tasks-writing TSRs, 
performing multi-tasking. using SAA 
windowing, implementing expanded 


and extended memory. Learn how 


Turbo generates machine code, scans 
the keyboard, handlesthe mouse, uses 
UNITS and OOPS, performs fast 
screen display, more. А massive source 
of Turbo Pascal know-how. 


ISBN 1-55755-080-8. 750 page book 
and 2 companion disks with more than 
800K of source code. 549,95 
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What readers are saying about PC System Programming: 
"The day | saw this book | bought it" F.R. - customer 
"Excellent work" G.O. - customer 

"This book is such a good reference and so complete and in- 
depth | keep it next to my system reference manuals and 


compiler manuals" J.K. - customer 


"Best written PC language book I've seen" AVR, Tulsa. OK. 


Available at B Dalton Booksellers, Waldens. 
and Software Etc. nationwide. 
In the UK cantact Computer Bookshops 021-706-1188 
In Canada contact Addison Wesley 416-447-5101, 


In US & Canada call TOLL FREE: 
1-800-451-4319 Ext.26 


In US and Canada add 54.00 postage 
Foreign orders add $12.00 per book 
We accept Visa. Master Card or American Express 
Call or write for your free catalog of more PC books 


Abacus | 


Dept. B6, 5370 52nd Street SE, Grand Rapids, МІ 49512 
Phone: (616) 698-0330 * Fax: (816) 698-0325 


RasterPro 720 
Penless Plotter 


Company 

Da Vinci Graphics. Inc. 
B70 Hermosa Dr. 
sunnyvale, CA 94086 
{408} 737-8800 


Hardware Needed 
Any PC with a serial or parallel port 


Software Needed 
Printer drivers for selected emulations 


Emulations 

Diablo 630; Epson FX-80/100 and JX- 
BO; Fujitsu DPL24C (color), DPL24D, and 
DPL24I; ІВМ Graphics Printer and 
Propnnter XL 


Price 
$3495 


Inquiry 853. 
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Da VINCI Does ІТ PENLESSLY 


sensible way to go. 

Most laser printers use a more elegant 
LCD interface than the RasterPro, which 
prints menu choices on paper. as high- 
end 24-pin printers and many pen plot- 
ters typically do. Using buttons on the 
control panel, you move the print head 
over a desired option to select it. This 
seems awkward and wastes paper, but it 
does provide you with a hard-copy record 
of your selections. You can also store 
four different configurations (two in 
plotter mode and two in printer mode) 
and enable the active configuration di- 
rectly from the control panel. so you 
shouldn't have to cycle through all the 
menus very often. The printer emula- 
tions worked flawlessly with a wide 
range of software. 

The Penless Plotter has a lot going for 
it: sturdy construction, impeccable HP 
7475A emulation, 720-dot-per-inch res- 
olution, and surprising color for dot ma- 
trix. That's a strong combination for de- 
sign shops that need a reliable draft 
plotter. For larger plots (D and E size). 
you can pump out drafts quickly, and 
when it comes time for some in-house 
higher-ups to see your work, you can add 


a splash of color. For your customer's 
copies, vou have the E-size pen plotter 
waiting in the wings. An A-/B-size pen 
plotter would offer better color, but it de- 
mands more upkeep, more money for 
supplies, and constant attention. And à 
300-dpi laser printer cannot produce 
comparable resolution, color, or B-size 
plots. 

If your design shop generates a lot of 
A- or B-size technical drawings, take a 
look at the RasterPro. You'll! have a via- 
ble substitute for an A-/B-size pen plot- 
ter, plus you'll have a fast draft plotter 
for your larger drawings and a 24-pin 
color printer to boot. 

Da Vinci might have hit it big with this 
product, back when color dot matrix was 
a hot item. But now laser printers are all 
the news, and with the new breed deliv- 
ering full plotter emulation, the Raster- 
Pro will face some brutal competition. 
Still, if the price drops some, you might 
choose the RasterPro just to put a little 
calor in your CAD. Ш 


Stanford Diehl is a testing editor for the 


BYTE Lab. He can be reached on BI X as 
"sdiehl, " 


ante? 


Software,Inc. 
7033 SW Macadam Ave.. Portland, Oregon 97219 USA 
TEL (503) 244-5253 - FAX (503) 244-8375 - ApplaLink 02205 
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Times Change. 


hether you're protecting 
frontiers and temples in 
Manchuria, or software 
Щ and data on the PC or 
Mac, the Great Wall is a lesson 
Rainbow Technologies has learned 
very well. 


Software developers must deal 
daily with the consequences of 
zx Unauthorized 
copies and millions 
of dollars in lost 
revenue. At the 
same time, both 
individual and 
corporate users 
must be able to make and distribute 
copies within legal guidelines. 


Today's information-driven 
companies must secure their data 
files against theft and unauthorized 
access. No less than protecting 
personal wealth and Æ 
tangible property, i^ 
guarding data files is Aye. ^ 
a necessary invest- 
ment in competitive 
survival. 

Protechng 
“intellectual 4A ^ 


property" у 


is the 
security 
challenge for 
the "906. Which 
is why Rainbow 
Technologies builds a 
little of the Great Wall into 
every key it makes. 

For developers, the Software 
Sentinel” family of 
keys protects IBM, 
PS/2 and compatible 
software, while Eve” 
guards software for 


The Need To Protect Ооеѕп?. tte «s 


( J RAINBOW TECHNOLOGIES 


9292 Jeronimo Road, Irvine. СА 92718 
TEL: (714) 454-2100 * (800) 852-8569 (Outside CA) 
FAX: (714) 454-8557 · AppleLink: 03058 
Rainbow Technologies, Ltd.. Shirlev Lodge. 470 London Road 
Slough. Berkshire 51.3 8QY. TEL: 0753-41312* FAX: 0753-43610 


DataSentry is the 
solution for PC data 
protection. 


Software and data protection from Rainbow 
Technologies. Information on how you can have a 
little piece of the Great Wall to protect your software 


and data worldwide is as close as a toll-free call. 
Copyright ©1990 Rainbow Technologies. Inc. 
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Fast Fonts: PostScript Gets 
Turbocharged 


P ostScript aficionados know how nec- 
WM essary that page description language 
is for printing numerous fonts, adding 
special effects, and incorporating art- 
work and other nontext components into 
documents. But the trouble with Post- 
Script is its turtle-like speed. Because it 
relies on many complex data structures 
and numerically intensive transforma- 
tion operations, it tends to eat up a 
printer's processor power. 

Enter HanZon Data’s StellarPS con- 
troller. Install it in your PC and Hewlett- 
Packard LaserJet Series II printer, and 
be prepared to watch PostScript files fly. 


StellarPS 


Company 
Han/on Data, Inc 
22032 23rd Dr. SE 
Bothell. WA 98021 
(800) 842-8540 
(206) 487-1717 


Hardware Needed 

HP LaserJet Series II printer (Series III 
support announced); IBM PC, XT, AT, 
or compatible with a hard disk drive 
with 1.8 MB of free space 


Software Needed 
MS-DOS 2.0 or higher 


Price 
$2595 


Inquiry 852. 
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The StellarPS 
full-size controller 
board holds Intel's 
new i960 RISC 
chip. The smaller 
video adapter 
board plugs into 

a LaserJet Series 
ff printer. 


The StellarPS uses Intel's 1960K B RISC 
chip, an embedded microprocessor that 
eats PostScript eommands for breakfast. 


RISC Rewards 
At press time, the $2595 StellarPS 
worked only on the Series II and PCs 
(HanZon has announced software and 
hardware upgrades to support the Laser- 
Jet Series III printer, which should be 
shipping by the time you read this). If 
you are looking to accelerate PostScript 
from an Apple LaserWriter, StellarPS 
can't help you. Likewise, the controller 
fits only into a full-size PC slot; NuBus 
versions aren't available for the Mac. 
The idea behind the StellarPS is amaz- 
ingly simple, yet its execution is fairly 
complex. The brains of the StellarPS is 
the [Intel 32-bit RISC microprocessor. It 
boasts a 20-million-instruction-per-sec- 
ond burst execution rate, with a 7.5- 
MIPS sustained rate at 20 MHz. In the 
StellarPS, the 1960 is clocked at 16 MHz, 
which cuts performance a bit. The 1960 
includes an on-chip FPU, has four 80-bit 
registers, and has been certified by Intel 
to pump out 4 million Whetstones per 
second (when clocked at 20 MHz). That 
is serious floating-point performance. 
The 1960 is the first of Intel's new 32-bit 
microprocessors to be specially designed 
for embedded applications, such as ac- 
celerated PostScript processing, 32-bit 
video, image processing, and other high- 
speed, high-bandwidth applications. 
The StellarPS is a two-part controller 
system. Its full-size controller board, 
with the microprocessor and 4 megabytes 


of RAM, plugs into your PC. You load 
1.8 MB of controller software onto your 
hard disk. Then you install another, 
much smaller video adapter board (yes, I 
said video) into the [/O slot of your HP 
LaserJet Series II printer. Finally, vou 
hook the StellarPS controller to the new- 
ly installed video adapter on the LaserJet 
with the supplied parallel cable. That’s 
it, except for running the installation 
program that optimizes the StellarPS for 
your particular environment and makes 
sure that you don't have any RAM con- 
flicts. The StellarPS requires a 16K-byte 
memory window (e.g., DOOO-D3FF). 

Now you're ready to roll—and this 
baby definitely does. Expect PostScript 
performance three to 10 times faster than 
an Apple LaserWriter IINTX, which is 
no performance slouch itself. For exam- 
ple, I printed a one-page Microsoft Word 
5.0 letter consisting entirely of Post- 
Script text in just 4 seconds with a Stel- 
iarPS-powered Series II. The same docu- 
ment took 27 seconds on the Laser Writer 
IINTX. The figure shows equally im- 
pressive results with larger text files and 
mixed text and graphics files. 


Blasting Rasters 

The StellarPS is a full-blown printer 
controller with its own CPU, RAM, and 
control logic. It's not a cartridge-style 
PostScript add-on that downloads to the 
LaserJet at print time. The StellarPS 
composes the PostScript pages on-board 
and blasts them as a series of video ras- 
ters (see where the video adapter comes 
in?) across the parallel cable to the video 
adapter on the printer. There the Canon 
LBP-SX printer engine renders the ras- 
ters and fuses them to the page. 

The controller bypasses the LaserJet 
175 Motorola 68000-based controller 
(which uses HP's Printer Control Lan- 
guage ГУ). You ean still print non-Post- 
Script jobs 1f you leave the original PC- 
to-LaserJet cable connected when you 
install the new controller. By separating 
the LaserJet's print engine from its built- 
in controller, the StellarPS gains part of 
its dramatic performance improvement. 

Unlike competing controllers that do 
not include their own microprocessors 
(they are essentially PostScript-down- 
load reservoirs), the open architecture of 
the StellarPS/Laserlet II combo 15 opti- 
mized for maximum page throughput. 
The StellarPS talks to your PC at its bus 
speed, which is much faster than the 
standard serial or parallel interface that 
the LaserJet II supports. This also helps 
to account for the added speed. 

Overall, the printing architecture de- 
fined by the StellarPS/LaserJet II system 
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REVIEW 


As the test results 
show, the 
StellarPS/LaserJet 
Series ff 
combination 
printed text-only 
(Microsoft Word) 
and mixed-text- 
and-graphics 
(Ventura Publisher) 
PostScript files 
three to five times 
faster than an 
Apple LaserWriter 
IINTX PostScript 
printer. 
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Е HP LaserJet 
Series 11 printer 
with StellarPS 
controller 
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5 радвв 25 pages 
Microsoft Word 


STELLAR PERFORMANCE 
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1 page 


10 pages 


Ventura Publisher 


Tests were performed with ап ІВМ AT with 4 MB of RAM (640% byles plus EMS), 
а 40-MB hard disk drive, а 1.2-MB floppy disk driva, and an Everex УСА card 


Apple Laser- 
Writer IINTX 


is reminiscent of that used by video con- 
trollers (indeed, the 1960 microprocessor 
has video application potential for other 
embedded environments). All the setup, 
printer control, status checking, and data 
transfer occur within the PC and the 
StellarPS, while the mechanical printing 
processes are shared between the Stel- 
larPS and the LaserJet II. 


Real PostScript or Brand X? 

An on-board Adobe-licensed PostScript 
interpreter used to be the definition of 
100 percent PostScript compatibility. 
That has changed. Microsoft has ac- 
quired а PostScript-compatible interpret- 
er from Bauer that processes all Adobe- 
standard PostScript commands and 
works with any Adobe PostScript font (as 
long as it's not encrypted); it also adds 
some commands that make text position- 
ing easier in desktop publishing applica- 
tions. The StellarPS uses this Microsoft/ 
Bauer PostScript-compatible superset. 

I performed “16 this thing really Post- 
Script” print tests from Microsoft Word, 
Aldus PageMaker, Microsoft Windows, 
and Ventura Publisher. It's really Post- 
Script. Text rotated as expected. Art ren- 
dered as expected. It's so close to the real 
McCoy that compatibility won't be an 
issue for many applications. There were 
differences between the StellarPS/Laser- 
Jet П`$ output and output from my base- 
line PostScript system (an Apple Laser- 
Writer IINTX), but they were minor and 
mostly attributable to the fonts involved. 

Just as with its "PostScript" language, 
HanZon did not license its “PostScript 
fonts" from Adobe (which probablv 


and monitor, running MS-DOS 3.3, Microsoft Ward 5.0, and Ventura Publisher. 


saved it a bundle). Rather than including 
the exact 35-font set provided by Apple 
(11 font families) with the LaserWriter 
IINTX, HanZon licensed Bitstream's 
versions of those same fonts. Although 
graphic designers, keyliners, and editors 
can tell the difference between an Adobe 
Helvetica Narrow Oblique font at 15.5 
points and the same font Bitstream-style, 
many nondesign professionals cannot. 1 
could see the differences, but I was look- 
ing for them. In no case did I think the 
Bitstream fonts were uglier or less com- 
plete. They were just different from Ado- 
be's, mostly in subtle ways. The design 
differences between these two font sup- 
pliers are dictated by copyright restric- 
tions, not by font design considerations. 

If you absolutely must have Adobe 
PostScript fonts, then you probably can't 
make do with the Bitstream equivalents 
in the StellarPS, but most users won t no- 
tice the difference. In any case, all 35 
fonts are built into the StellarPS; you 
don't have to download them to the La- 
serJet. However, if you need to use soft 
fonts, the StellarPS will accommodate 
you. StellarPS fonts load into the Laser- 
Jet's memory as outline fonts when you 
fire up the printer and PC. 

According to HanZon. the controller 
can work on a nondedicated Novell net- 
work server without any modification or 
special instructions, other than those 
needed to start the server and the printer 
and make sure that the StellarPS/Laser- 
Jet is the default network printer. I did 
not test the StellarPS on a Novell net- 
work, but given the way that the Novell 

continued 
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Rack & Desk 
-PC/AT Chassis 


Integrand's new Chassis/System is not 
another IBM mechanical and electrical 
clone. Ап entirely fresh packaging design 
approach has been taken using modular 
construction. At present. over 40 optional 
stock modules allow you to customize our 
Standard chassis to nearly any requirement 
Integrand offers high quality, advanced 
design hardware along with applications 
and technical support all at prices compeli- 
tive with imports. Why settle for less? 


ШЕНІНЕ 
ІШТЕГІ 
ТІПТІГІ 


ДШИ Tite 
ШИ ҮШ 
LUT) AUTH 

ІШІ 


ШТІ! 
ШІ 


Rack & Desk Models 

Accepts PC, XT, AT Motherboards 
and Passive Backplanes 

Doesn't Look Like IBM 

Rugged, Modular Construction 
Excellent Air Flow & Cooling 
Optional Card Cage Fan 
Designed to meet FCC 

204 Watt Supply, UL Recognized 
145W & 85W also available 
Reasonably Priced 


Call or write for descriptive brochure and prices: 
8620 Roosevelt Ave. « Visalia, СА 93291 


209/651-1203 


TELEX 5106012830 (INTEGRAND UD) 
FAX 209/651-1353 
We accept Bank Americard/ VISA and MasterCard 


ІВМ, PC АТ ST trademarks of international Жы пака Machines 
Drives and campuler beards rot ircluded 
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CAPTURE command works. I don't see 
any potential problems in using it on a 
nondedicated Novell server. Hanzon 
also promises to provide the necessary 
information for using the StellarPS on à 
dedicated Novell server. as well as with- 
in other networking environments. 


The Bottom Line 

Obviously, there's more than one way to 
add PostScript to. vour LaserJet II. In 
performance, the SrellarPS goes the 
high-end route all the way; at 52595, it 
also costs a significant chunk of cash. If 


SMALL FOOTPRINT. BIG IMPRESSION 


you don't need to produce your pages as 
quickly as the StellarPS can pump them 
out, then you might be satisfied with less 
expensive alternatives, like Pacific Da- 
(а 5 PacificPage cartridge (see "Post- 
Script in the Palm of Your Hand." Janu- 
ary BYTE). It's much cheaper, it offers 
PostScript compatibility. and it's as slow 
as molasses compared to the StellarPS. 
The real question 15. do you need the 
speed? Most LaserJet II users are likely 
to be from the business ranks and may 
only print text and line drawings. These 
users probably don't need PostScript at 
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small Footprint, Big Impression 


Ё today's office, the РС is an indis- 
pensable tool—and the single higgest 
piece of clutter on the desktop. If you're 
on a LAN, Emerald Computers’ 286- 
based LANstation I may be the perfect 
alternative. At just 14/5 by 594 by 1044 
inches, it's the smallest diskless PC I've 
seen. It's also one of the most expensive. 

The LANstation's display and 85-key 
AT-style keyboard make it close in de- 
sign to a laptop. An electroluminescent 
flat-screen monochrome EGA display 
and the system logic reside in a molded 
housing that’s sleek and attractive. The 
machine has one parallel and two serial 
ports, plus a slot for Epson 256K-byte 
апа 512K-byte ROM cards (Emerald will 
sell you a ROM burner for 5250 or will 
burn applications into ROM for a fee). Its 
two AT slots accept the motherboard cir- 
cuitry and a network interface card. 

The standard LA Nstation comes with 
a 12-MHz Harris 80C286 CPU and 1 
megabyte of memory for 51895. Му 
$2095 test machine included a 16-MHz 
CPU. an 80С287 ЕРО (8395), 1 MB of 
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80-nanosecond DRAM in single in-line 
packages, and a Tiara 16-bit Ethernet 
card ($349) with a NetWare boot PROM 
(540). The total price is $2879, A 22- 
inch 20-MB hard disk drive with a 27- 
millisecond average seek time is $500. 

Construction quality was good over- 
all, but my machine had two annoying 
problems. The power switch tended to 
stick when pressed. and the single peg leg 
supporting the left side of the case made 
the system unstable. Emerald said it was 
working to correct both problems. 

The machine's display was clear and 
easy to read, which is important, since it 
doesn t have brightness and contrast con- 
trols. The display's aspect ratio, like that 
of most laptop screens. appears slightly 
squashed vertically. A jack for an exter- 
nal CRT would help for graphics applica- 
tions. I also liked the keyboard: it doesn't 
feel cramped, and it has a good response. 

The LANstation that I tested was a fast 
286 machine. According to Emerald, the 
16-MHz CPU runs at zero wait states. 
which places it ahead of the 12.5-MHz 
Wyse WY-212 and 10-MHz TeleVideo 
TS2 TeleStation. two 286-based diskless 
PCs that we tested last vear (see “Тһе 
LAN Terminal Alternative," November 
1989 BYTE). On the BYTE benchmarks 
(which rate ап 8-МН? ІВМ AT at 1 for 
each test). the LÀ Nstauon posted a CPU 
index of 2.66 and a floating-point index 
of 1.57. Тһе Wyse WY-212 logged 1.68 
and 1.40, respectively. in these tests. 

But the LA Nstation costs hundreds of 
dollars more than a similarly configured 
desktop machine with hard and floppy 
disk drives. Also. security is an issue, 


all, let alone from a 7.5-MIPS control- 
ler. But if you're in a desktop publishing 
or high-volume networked environment. 
а $2595 controller and a LaserJet II (or 
Ш) can be a wise choice. especially 
since the combo will substantially out- 
perform а 56000 LaserWriter IINTX. si 


Don Crabb is the director of laboratories 
and a senior lecturer for the University 
of Chicago computer science depart- 
ment. He is also a contributing editor for 
BYTE. He сап be reached on BIX as 
"decrabb. " 


LANstation | 


Company 

Emerald Comouters, Inc. 
7324 Soutnwest Durnam На 
Portland, OH 37224 

(800) 321-5711 


Components 

Processor: 12- or 16-MHz Harris 

BOC 286: socket tor BOC287 

Memory: 1 МВ of 16-bit 80-ns DRAM 
chips in 256K-byte SIPs, expandable ta 
4 MB, slot tor ROM disk cartridge 
Mass storage: None 

Display: Built-in monochrome, 87/2-теһ 
electraluminescent monitor 640- Бу 350- 
pixel EGA graphics. circuitry Built into 
motherboard 

Keyboard: 85-кеу modified AT with 
HJ-11 interface 

МО interfaces: Two 9-oin serial norts. 
one 25-nin parallel port; 16-bit AT-bus 
expansion siot tor LAN adapter саго 


Size 
1412 x 544 x 101 incnes 


Price 
Base sysiem 51895 
As reviewed 52879 


Inquiry 861. 


because anyone with a LapLink package 
can access network server data via the 
LANSstation's serial and parallel ports. 
Like other diskless PCs, the LANsta- 
tion makes network administration easier 
by centralizing data storage at the server. 
But its main appeal is its small size and 
its styling. It's amazing how much space 
you gain when you pull an AT-size box 
off the desktop. You just have to decide 
how much that extra space is worth. Ш 


Rob Mitchell is а BYTE technical edi- 
tor. You can contact him on BI X as 
"rob. mirchell. | 


Give Word a 


We could've filled this page with 
the rave reviews critics have given new 
Microsoft Word for Windows: 

But we thought youd like to draw 
your own conclusions. 

Introducing a Working Model 
that gets right down to work. 

‘Try it with your everyday tasks. 
And experience just how powerful, 
just how easy, Word for Windows can 
really be. 

The Working Model is easy to in- 
stall. It comes with a demo, sample doc- 


workout.$995 


uments and on-line help that’s con- 
text-sensitive. 

And all yo уо u need to get one is 
$9.95’ and a telephone. 

Then the sooner you call (800) 
941-1261 and ask for Department 
L39, the sooner you can start giving 
Word a теңім workout. 


EI. it all make sense 
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re registered trademarks and Ma ok nee e sense d p p idows arc trademarks of Microsoft Corporation, 


Microsoft Word for Windows: 


ing Mox 


Microsoft 


SOFTWARE 


REVIEW 


Just Add Water 


Instant-C 4,0% windowed debugging 
environment. 


ost C programmers don't spend 

much time thinking about Lisp, but 
the technical staff at Rational Systems 
did. They looked at the productivity of 
Lisp programmers and concluded that C 
was a clod by comparison. Rational set 
out to create an environment that would 
give C programmers all the conveniences 
available at a Lisp workstation, including 
immediate execution, incremental com- 
pilation, automatic formatting, easy 
browsing, and built-in source-level de- 
bugging. When the wraps came off, In- 
stant-C was born. 

Rational Systems' first attempt to 
boost C programmers' productivity was 
stymied a bit by а popular misconcep- 
tion: Too many potential users thought 
Instant-C was a C interpreter. So. in- 
stead of touting its unique abilities, Ra- 
tional found itself in unwilling competi- 
tion with other interpretive versions of C. 

Instant-C 4.0 has come a long way 
from that first "C interpreter." It's not 


[nstant-C 4,0 


Company 

Rational Systems, Inc, 
220 North Main St. 
Natick, МА 01760 
(508) 653-6006 
Hardware Needed 

А 206- or 386-based PC with at least 
1 MB of RAM 


Price 
5795 


inquiry 881. 
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built on an interpreter (and never was) 
but rather on ап incremental compiler. 
The difference is speed: Instant-C runs 
your code a good 10 times faster than C 
interpreters but a factor of two or three 
times slower than most optimizing com- 
pilers. 


Rising Above Adversit y 

Given that the incremental compiler, the 
monitor, the debugger. your compiled 
program, and your source code all have 
share memory, the 640K bytes available 
under DOS was a crippling limitation for 
earlier versions of Instant-C. Instant-C 
4.0 surmounts the DOS memory limit 
using Rational’s DOS/16M DOS extend- 
er to run in protected mode. For pro- 
grams that break the rules of protected 
mode, Instant-C 4.0 offers, in addition to 
pure protected mode. a mixed mode of 
operation where Instant-C itself runs in 
protected mode. and your compiled pro- 
eram runs in real mode. 

Instant-C (and DOS/16M) honors the 
Virtual Control Program Interface con- 
vention for managing protected mode. 1 
ran Instant-C from my normal DOS en- 
vironment, which includes DOS 3.3, 
386Max, Super PC-Kwik Power Pak, the 
Hitachi CD-ROM driver. Microsoft's 
CD-ROM extensions, and the Logitech 
mouse driver. Getting all this stuff to 
work at once is something of a juggling 
act. Some other protected-mode pro- 
grams, which do not honor УСРІ, forced 
me to reboot my computer with a simpler 
configuration before I could use them. 

How good is Instant-C's protected 
mode? [ had Instant-C and all of the 
image-display program (IMDISP). 
which I will discuss later in this article, 
loaded in high memory in protected 
mode. I wrote this article in Sprint run- 
ning in a real-mode DOS session shelled 
out from Instant-C. I could even shell out 
again from Sprint to execute DOS func- 
tions; when I finally closed Sprint, 1 
could still go back immediately to In- 
stant-C. That's productivity. 


Cycling Around 
the Learning Curve 
At one time, the standard picture of how 
software is developed was the “waterfall 
model." In it, software is first specified, 
then designed, then implemented, and fi- 
nallv tested. 

My own development style involves 
many iterations in the development pro- 
cess. When I write code, I quickly build 


up a user interface—sort of an arma- 
ture—that reflects the design of the pro- 
gram as a whole but doesn't implement 
too much code that actually does any- 
thing. The users get to see the shell and 
comment while I start to code the most 
important innards. At weekly intervals. 
stable versions with additional features 
go out for testing and comment; I then 
fold the test results into the next week's 
development. 

Working in this way lets me break the 
development process into tasks lasting 
one to five days each. While I work on 
each task, the task's module is fluid 
while most of the rest of the program is 
frozen. | spend a lot of time editing. com- 
piling, linking. and testing. Running the 
code teaches me things [ didn't know 
when I was designing, so I modify the 
design as Í go. 

Instant-C shortens the cycle time once 
I'm into a project, but it has its own start- 
up costs. With the program, І сап make а 
change in a function and be ready to start 
testing (with full source-level debug- 
ging) in 10 seconds. That's an enormous 
improvement in cycle time. and I can pet 
much more accomplished. By issuing 
calls to a new function from the Instant- 
C command line, I can even test aut of 
context. 

However, the learning curve for In- 
stant-C is steep. To begin with, I had to 
build a version of Instant-C with the 
Microsoft libraries I normally use. The 
standard version of Instant-C uses Ra- 
tional's own libraries, but tools are sup- 
plied that build versions compatible with 
the large- and medium-model libraries 
supplied with Microsoft and Lattice С 
compilers. The rebuiid went smoothly. 

Then I had to load my code into In- 
stant-C. Understand that this is code that 
compiles without error in Microsoft C. 
Instant-C is a little fussier, however. 
Since it knows about al! the modules of a 
project, it can combine the checking of a 
compiler. a linker. a debugger, and Lint. 

I originally tried to load a project that 
embodies over 20,000 lines of C code 
and uses several third-party libraries: 
Vermont Views, MDBS IV, Essential 
Graphics, The Heap Expander. and Tur- 
boGeometry. I have source code for all 
but MDBS IV. As shipped, the program 
and its overlays take 600K bytes of disk 
space but run in a little over 300K bytes 
of code space. 

Rational was able to supply me with 
support files for Vermont Views. Essen- 
tial Graphies. and some other libraries 
that I use in other programs. 1 could eas- 
ily have disabled my Heap Expander 
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code, but I was stuck on the problem of 
supporting MDBS IV. 

Instant-C can load object code and ob- 
ject libraries, but you have to tell it what 
the object code 15 doing. To do this, you 
write an .IC file that looks a lot hke C 
prototypes. } wouldn't have too much 
trouble converting my MDBS IV func- 
tion prototypes into an Instant-C file, but 
| already knew that some of the MDBS 
IV code registers arithmetic, which is 
forbidden in protected mode. As I didn't 
have source code and the project was too 
large for Instant-C's mixed mode. I was 
forced to choose another project. 


The IMDISP Project 

IMDISP, written at the Jet Propulsion 
Laboratory under a NASA contract, is 
used to display planetary and satellite 
data. As supplied, IMDISP knows about 
standard УСА modes, but not about the 
Super VGA modes of mv Video Seven 
video RAM card. Adding support for my 
VGA card seemed like a good test for In- 
stant-C, for several reasons: IMDISP in- 
cludes one assembly module and a lot of 
DOS- and hardware-dependent code, it’s 
reasonably sized (some 8000 lines of C 
and 500 lines of assembly), and I wasn't 
familiar with its code. 

When I tried to load IMDISP into In- 
stant-C, I discovered bugs in both. In- 
stant-C helped me find and fix several 
relatively benign errors in IMDISP. and 
IMDISP revealed a couple of nasty errors 
in Instant-C. Rational quickly supplied 
me with a later version of Instant-C 
(4.02) in which all the bugs I discovered 
were fixed. Unfortunately, in the course 
of working through IMDISP. I discov- 
ered a few more problems with Instant- 
C. As of this writing. the folks at Ra- 
tional were able to duplicate and isolate 
all the errors that i found; they told me 
that these errors would be fixed in the 
next version of Instant-C. By the time 
you read this, even that version wil! be 
history. With any luck. Instant-C 4.1 
will be stable and shipping. 

Once I got IMDISP loaded into In- 
stant-C and running. my job was quite 
easy: [nstant-C's browsing and cross-ref- 
erencing features made finding the code 
that I needed to modify almost trivial. 1 
could have done the same thing using my 
standard tools and grep, but I would have 
spent more time doing the edit/compile/ 
link/test cycles. Instant-C's debugger 
seemed to give me more control and bet- 
ter diagnostics than CodeView—protec- 
ted mode isn't perfect, but it sure helps in 
finding uninitialized pointers and other 
common problems that сап be totally 
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The Instant Conclusion 

Was all the pain I went through bringing 
my code into Instant-C worthwhile? 
Probably. l'd be more likely to start my 
next project in Instant-C than to start it 
with my usual tools. I have learned that 
moving code from Instant-C to a com- 
piler is as painless as the reverse is 
painful. 

On the other hand, Instant-C can't 
handle Windows code, which sends me 
back to my usual tools for Windows pro- 
grams. Nor does Instant-C help much for 
programs targeted for OS/2. But Instant- 
C sure helps in developing large (and 
small) C programs for DOS: It finds 
errors that seem to elude even hardware- 
assisted debuggers. 

I ean wish for more, of course. Cur- 
rently, Instant-C's editor only handles 
one object at a time; I would like to have 
many different functions open at a time. 
as I can in other DOS programmer's edi- 
tors. І would also like to see the Instant- 


C editor integrated with the program's 
symbol table and its knowledge of C 
syntax: There is no reason, in principle, 
that Instant-C could not do truly intelli- 
gent template editing and name comple- 
поп. 

At $795, Instant-C isn't cheap. It also 
won't finish a project for you satisfacto- 
rily; you still need an optimizing com- 
piler to generate production-quality 
code. But as a productivity enhancement 
tool, even counting an initial week lost to 
learning time, Instant-C is likely to cover 
its costs in a couple of months. By my 
standards, [nstant-C is something any 
full-time, professional C programmer 
working in DOS will want to have in his 
or her toolbox. Ш 


Martin Heller develops software and 
writes about technical computer applica- 
tions. He lives in Andover, Massachu- 
setts, He can be contacted on BIX as 
"mheller. " 


Stan Miastkowski 


REVIEW 


ж 
ee oo 0— 3 


n the battle for the hearts, minds, and 

dollars of portable computer users, two 
product camps exist: the high-end, fea- 
ture-packed, and budget-beating porta- 
bles like Compaq's LTE/286, and the 
low-end systems with minimal features 
and a more affordable price. 

Tandy has opted for the low end. Its 
new 1100 FD features a price tag of $999 
and a list of features that are less than 
technologically earth-shattering. 


Thoroughly Totable Tandy 


At the heart of the 1100 FD is an 8- 
MHz NEC V20 (8088-compatible) CPU, 
There are also 640K bytes of RAM. à 
single 3\2-inch 720K-byte floppy disk 
drive, and serial and parallel ports. The 
9-inch-diagonal screen offers a resolu- 
tion of 640 by 200 pixels. 

Weighing just under 6^ pounds, the 
1100 FD is well within the comfort range 
for all-day toting. However. I was miffed 
to find that the outside dimensions (124 
by 2\5 by 9% inches) make the 1100 FD 
about inch too long to fit sideways ІП а 
standard briefcase. 

Although Tandy missed the boat on 
"fitability," it did an excellent job in us- 
ability. The screen isn't backlit, but the 
system's supertwist neumatic green dis- 
play 15 surprisingly easy to see, even in а 
dimly lit hotel room. 

Another surprise is the keyboard. Like 
every other laptop maker, Tandy has its 
own peculiar layout. But the 1100 FD's 
84-kev configuration isn't bad, and the 
arrow keys are easy to use. I also liked 
the feel of the short-stroke keys. 

Of course, the single floppy disk drive 
and the lack of a hard disk drive limit 
you—a lot. But like others, Tandy put the 
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environments, sophisticated 
debuggers, and programs 
which compile and link 

in seconds, 

Learn Code Base 4 by 
consulting the comprehensive 
206 page user's guide while 
interactively executing Code 
Base 4 routines from a 
learning utility. Then try 
example programs from the 
diskettes or the user’s guide. 
You will easily remember the 
Code Base 4 routines which 
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correspond directly 
to familiar dBASE 
commands. 


Source Included 

As you become an 

expert Code Base 4 

user, you will find 

yourself examining the 
source code as you read 
about the internal 
operating principles 
of Code Base 4. 

Enjoy the benefits of 
complete dBASE func- 
tionality, including data 
entry, windows, menus, 
multiple index files per 

database, dBASE 
expression evaluation, 
fields, filters, relations, 
reindexing, and editing. 
Order Today 

Order Code Base 4 at $295 
and you will soon know why 
Sequiter Software Inc. and 
most software dealers are 
happy to give a 30 day 
money back guarantee? 
Call (403) 448-0313 
Fax (403) 448-0315 
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1100 FD 


Company 

Tandy Corp. 

1800 One Tandy Center 
Fort Worth, TX 76102 
(817) 390-3011 


Components 

Processor: В-МН? NEC У20 
Memory: 640K bytes 

Mass storage: Internal 32-inch 720K- 
byte floppy disk drive 

Display: 9-inch, 640- by 200-pixel, 
superiwist neumatic LCD 

Keyboard: 84-key 

МО interfaces: One 9-pin serial port; 
one 25-pin parallel port; internal modem 
slot 


Size 
1215 x 215 ХӘМ inches: 614 pounds 


Price 
5999 


operating system (DOS 3.3) іп ROM. 
Also in ROM is the basic shell of Tandy’s 
DeskMate, a character-based graphical 
user interface. I find DeskMate a taste 
that 1 haven't been able to acquire. Be- 
cause the 1100 FD version kept asking 
me to swap among three floppy disks, I 
decided to return to plain-vanilla DOS 
within minutes. 

Although small in size, the system's 
built-in rechargeable battery lasts for 
about 42 hours—even longer if vou don't 
use the floppy disk drive. For those in- 
creasingly common flight delays, this 18 
an important feature indeed. 

The 1100 FD certainly isn't the laptop 
for power users. but it is light. In ad- 
dition, it works on battery power long 
enough to make it useful for on-the-road 
basics. like memo writing and record 
keeping. While $999 isn't cheap. it is 
well within the range of comparable sys- 
tems, especially since Tandy put all the 
basic necessities (and then some) into the 
standard package. The only options 
available are extra battery packs ($30) 
and a 5200 internal 2400-bps modem. 
With the modem, the 1100 FD is an al- 
most perfect companion for a travel- 
weary Journalist. 

Now, if I can just figure out how to 
saw half an inch off the case. m 


Stan Miasikowski is a consulting editor 
jor BYTE. He can be reached on BIX as 
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REVIEW 


Like Mathematica, Theorist plots complex functions like the ones shown here. It can 
also antmate a function based on a range of variables. 


5 ometimes late at night when I'm solv- 
ing equations, the paper seems to 
come alive, and the variables move left 
and right beneath my pen as a solution 
evolves. An х? may jump across the 
equal sign to cancel out an identical 
term, or the product of two exponents 
may combine to make integration easy. 
Come morning, though, the paper al- 
ways seems to lose its magic. 

But Theorist captures a great deal of 
this logical animism in the point-and- 
click world of the Macintosh. The soft- 


Theorist 1.01 


Company 

Prescience Corp. 

814 Castro St. 

San Francisco, СА 94114 
(415) 282-5864 


Hardware Meeded 
Mac Plus, SE. or Il with 1 MB of memory 


Price 
5379,95 


Inquiry 884. 


ware is written by Prescience, which also 
created the highly regarded equation 
typesetter Expressionist. 

The most revolutionary part of Theo- 
rist is its user interface. With Theorist, 
the mouse is an important tool; you use it 
not just to cut and paste but to visually 
manipulate the equations. You can drag 
variables and forms left and right, and 
the program will keep the equation bal- 
anced and consistent on the screen. 

The user interface's flexibility 15 
Theorist's strongest point. The guts of 
the product, the symbolic mathematical 
engine. is not as strong as that of Mathe- 
matica, Maple, or Macsyma. Theorist 
relies more on the user for direction, 
making it a lot more like a fancy sheet of 
paper than a mathematical oracle. That's 
not necessarily bad, because automatic 
symbolic manipulation can be tricky to 
correct when the mathematics get com- 
plicated. In these cases, clever algo- 
rithms can generate wrong answers when 
bugs get in the way. Theorist avoids this 
problem, for better or worse, by leaving 
most of the intelligence up to the user. 


Mathematical User Interface 
Once you've typed the equations to a par- 
ticular problem, you use the mouse al- 


most exclusively. You isolate a variable 
by selecting it with the mouse, and then 
you can drag it to the opposite side of the 
equation. Theorist balances the equa- 
tions and does the simple work of calcu- 
lations. 

You don't have to enter equations ex- 
clusively by the keyboard, either. A large 
palette contains all the different types of 
operands, such as multiplication and in- 
tegration, as well as the currently de- 
fined variables. If you do use the key- 
board, Theorist provides two different 
input modes. In the first mode, you 
indicate different relationships, such as 
subscripts and exponentiation, by using 
keystrokes to move the cursor. This is 
similar to the method used in Expres- 
sionist. Alternatively, you can use the 
"FORTRANish" mode in which Theo- 
rist accepts equations with all the pa- 
rentheses—just like a FORTRAN com- 
piler. The svstem is flexible, and anyone 
who favors the mouse or the keyboard 
will not be unduly forced to use the 
other. 

You can manipulate the equations in a 
window called a notebook. Theorist's 
notebooks behave differently than the 
windowed notebooks Mathematica uses. 
Mathematica's are essentially fancy 
transcriptions of the commands that the 
user issues. Theorist's notebooks, on the 
other hand, are collections of assertions 
called propositions. Propositions can 
also be comments, transformational 
rules, or declarations about whether the e 
should be treated as a variable or the fam- 
ous constant. 

These collections of propositions hold 
the system's knowledge. If you enter the 
proposition z=100 on a line of the note- 
book, Theorist will use that value in any 
later calculations in the window. If you 
edit the proposition, changing the value 
of z, you also change the state of the sys- 
tem. The change, though, does not per- 
colate throughout the equations on the 
page. You need to explicitly redrag the 
equations to recalculate the new values. 
This is because Theorist keeps all the old 
results on the screen and does not erase 
them. 

Theorist's entire format has a feel that 
should be very pleasing to mathemati- 
cians, because it encourages the user to 
think of the equations as propositions. 
Mathematica and Macsyma, on the other 
hand, act much more like answer dis- 
pensers. 


Manipulation vs. Automation 

The questions that the user interface 

raises are not merely stylistic; they also 
continued 
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concern functionality. Theorist can do 
plenty of the basics, but it cannot make 
many combinations of them. Н can ma- 
nipulate equations with any combination 
of real numbers, integers, complex vari- 
ables, integration signs, derivative oper- 
ators, Matrices, vectors, cases, series 
summations, and products. The equa- 
tions or any part of them you select with 
the mouse can be simplified, expanded, 
collected, isolated, or integrated by 
parts. Theorist can also substitute the 


equations into each other through combi- 
nation. 

Theorist can also appiv rules that are 
either user-defined or from the selection 
of basic rules that are provided in extra 
notebooks. The program comes with an 
entire notebook filled with rules for 
integration. and they cover most of the 
standard tables. In addition, you can add 
your own rules to the simplifier and the 
expander routines to affect how these 
routines work. These rules are, how- 
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ever, the only method for extending 
Theorist. 

There is not much more capability be- 
yond these basic techniques. Theorist 15 
not as powerful as other symbolic pack- 
ages, and because of this, it will rarely 
string these basic manipulations together 
to find the answer for vou. This doesn't 
mean you can't use the system to do more 
than x+y; it just means Theorist won't 
do all the work. For instance, you cannot 
type in a matrix and then get the eigen- 
values— you must type in the matrix (т) 
and the equation for the eigenvalues 
(det|m А 20) as propositions. Then 
after a minute or so of manipulating the 
propositions with the mouse and isolat- 
ing the scalar À, the answer appears on 
the screen. The bulk of the work that 
Theorist does is either arithmetic or 
tracking thousands of details—intelli- 
gence is not its forte. 

The limitations are not necessarily 
bad. The manual prefaces one example 
of how to solve a difficult integral with 
the remark, "Rumor has it that even 
some of the high-end symbolic algebra 
packages have trouble with this one. 
Using high-level human intelligence and 
low-level computer algebra, we can solve 
t." This 15 not just à coy way of passing 
the buck, but an intelligent alternative. 
Symbolic algebra systems can be very 
dangerous if you don't know what the 
answers should look like. They can numb 
the mind and lead to mistakes when com- 
munication breaks down. 

| made one mistake like this when I 
Was using another symbolic package. I 
typed Integral[Sin(x),x] instead of 
integral[Sin[x],x]. Using the paren- 
theses around the x instead of the brack- 
ets changed Sin from the transcendental 
function to a constant, and the answer 
became Sin( (x?) /2). This is just a sim- 
ple typographical example of how ambi- 
guities and built-in intelligence can com- 
bine to cause errors. In the same way. a 
super eigenvalue-finding algorithm 
might be right in most cases, but it can 
also fail when the user's assumptions 
don't match the computer's. 

Theorist takes the low road and pre- 
vents these mistakes by being dumb. It 
asks you to define everything. Each 
name must be formally defined as either 
a constant, variable, function, M-linear 
operator (an operator that follows asso- 
ciative and commutative rules, like those 
that govern matrices), or D-linear opera- 
tor (an operator that 15 linear but is not 
M-linear). When you first use a пате. 
Theorist asks you to choose one of these 
classes for it. It doesn’t assume anything 
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about names such as Sin, Cos, or e. This 
precision can get tiresome, but the note- 
book lets you set up a section of preferred 
definitions. 

This lack of automation can help when 
rules are applied. If Theorist finds two 
different rules in its tables for transform- 
ing an equation, it prompts the user to 
choose the correct path. Other systems, 
break these ties by choosing the first rule 
it finds. This is fine if the first rule is the 
correct one. 

Unfortunately, Theorist doesn't put 
all the power in the hands of the user. 
Even in the reference manual the com- 
pany explicitly states, "Trust us that we 
used the ‘correct’ algorithm." If I’m 
doing nurnerical integration around a sin- 
gularity, I want to know what the pro- 
gram is about to do so ГІ know if a mis- 
take 15 likely. 

Of course, that onlv points to the basic 
problem in symbolic algebra software: 
Developers are hesitant to provide suffi- 
cient information about the algorithms 
because they consider the information to 
be proprietary. This is certainly under- 
standable, but it is frustrating when er- 
rors arise. 
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Seeing Is Believing 

Theorist can, however, make amazing 
graphs of the functions you define. The 
system can make full color graphs in two 
or three dimensions. These can be either 
simple graphs, parametric plots, or polar 
plots. 

You can select color or black-and- 
white shading to add a fourth dimension 
to any three-dimensional equation, and 
you can easily define any range of re- 
lationships between the color and the 
function's value. By default, graphs сап 
be either translucent, transparent, or 
opaque to represent complex values. 

The graphing ability is well integrated 
with the problem-solving apparatus. The 
root-finding command is located on the 
Graph menu, and you can activate it only 
when a graph is on the screen. If you 
want to find out exactly where a function 
crosses the x-axis, you simply isolate this 
section of the graph and call up the root 
finder. You must make sure that you have 
zoomed іп close enough that there is only 
one root cn the screen, and Theorist 
takes it from there. This is a nice way to 
combine visual and symbolic representa- 
tions of functions. 
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The program can also animate a func- 
tion graph as one of its parameters ranges 
between two values, You can even save 
the animation in a PICS file so another 
program can use it. This is an easy way to 
get à visual sense of a graph. 

Theorist has one of the most amazing 
math user interfaces. It actually lets you 
interact with the equations on the paper. 
The equations can come alive, but they 
need you to wield the mouse like a cattle 
prod and send them to the correct po- 
sition. 

Mathematicians will find Theorist es- 
pecially comfortable to use, because it 
treats the entire problem session as 
successive derivations of propositions. 
This can be frustrating if you are looking 
for a quick solution, but it can actually 
save plenty of time when you need to 
know how the equations work. Like the 
oriental Zen masters who never gave the 
answers, Theorist will not show you the 
way—it will keep vou on track. 8 
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Networ 


t began with the "old boy” net- 

work—business friends getting to- 

gether socially and doing a little 

business on the side. And then it 
spread. Now. networking has come to 
encompass all those business and social 
contacts you can rely on for information, 
both within the context of your job and 
"without." (If you're suddenly "with- 
out" a job, you can usually rely on them 
to help you find a new one.) Regardless 
of how you are connected with people, 
thev effectively end up as part of your 
network. At least that's the connotation 
the word has come to have. 

Networking with computers has had a 
similar life cycle. It began with LANs 
and the communications that they en- 
able, Now it's expanded to global pro- 
portions. Growing a LAN and intercon- 
necting it with other LANs, wide-area 
networks, and metropolitan-area net- 
works to expand its scope are complex 
tasks. Bill Catchings aad Mark L. Van 
Мате explore the challenges in manag- 
ing such a network in "Growing Pains." 
One such growing pain we can all expect 
to face in the coming years is GOSIP, the 
government's new procurement profile. 
Sharon Fisher examines it and the effects 
it will have in the text box "The Latest 
GOSIP." 

А5 some people are expanding their 
LANs, others are just starting out. They 
don't vet need the advantages of a full- 
fledged LAN, but they do need to net- 
work. Recent improvements in zero-slot 
LANs (ZSLs) can bring low-cost net- 
working to the small business. Janet J. 
Barron describes this type of peer-to- 
peer network in "Want to Catch Some 
82” 

One networking solution that 15 com- 
ing out of the small office and into larger 
application is the wireless LAN. As the 


ing 


ZSL avoids giving up one of its slots to a 
network card (hence the name}. wireless 
LANs avoid the whole question of what 
kind of cable to use. They also provide 
flexibility and portability in configuring 
your network, advantages that traditional 
LANs don't provide. “On the Radio" by 
Sorin Davidovici leads you through the 
intricacies of the wireless world. 

You can grow a network in many ways. 
One of them 15 to increase communica- 
tions speed. At the same time, you сап 
make data more secure from eavesdrop- 
ping if you switch to fiber-optic cabling. 
Expensive, you say? Not if you do it a bit 
at a time. Some of the improvements in 
communications expected іп the coming 
years will even require it. In "Need 
More Fiber?" Sharon Fisher looks at 
these improvements, some of which аге 
already in place. Two of them. high-def- 
inition ТУ and broadband ISDN, are dis- 
cussed in more detail in a related text 
box, "On the Threshold of a Dream," by 
Richard Jay Solomon. 

No matter what size network you have, 
vou 1l want to get as much out of it as you 
can. One way to do that is to fine-tune its 
method of allocating resources. One ap- 
proach to resource allocation uses AI 
techniques to hone its decision-making 
skills. In “Primed for Performance," 
Tad Hogg discusses this approach and 
the balance required to make the most of 
the resources available. 

І used to think that calling a group of 
business and social contacts a network 
was stretching things a bit. I don't any- 
more. The more I know about computer 
networks. the more I see the similarities. 
Now. if we can just bring the level of 
communications between people up to 
the level computers have reached. . . . 

—Jane Morrill Tazelaar 
Senior Editor. State of the Art 
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Growing Pains 


Sherman thought war was hell; he never had to expand a LAN 


Bill Catchings and Mark L. Van Name 


emember when the 
toughest question 
that you faced con- 
cerning LANs was 
whether to buy one? Well, 
buying a LAN is kid’s stuff 
compared to the problems you 
can encounter trying to ex- 
pand it and connect it to other 
networks. As LANs have be- 
come vital to the everyday ор- 
erations of more and more or- 
ganizations, managing their 
growth has become à prime 
concern. 

You can expand a ГАМ in 
two basic ways: by adding 
more users to a single LAN, 
or by linking stand-alone 
LANs into a larger network. 
Either method can tax your 
patience and your pocket- 
book, but you can ease the 
pain if you understand the 
issues involved. 


Peer Pressure 

Many options are available if you want to 
enable a single LAN to handle more 
users. Which option you choose depends 
largely on whether you're using a peer- 
to-peer or a server-based LAN. 

А peer-to-peer LAN, like CBIS's Net- 
work-OS or Sun Microsystems’ TOPS, 
basically lets everyone share everyone 
else's resources. Your office mate could 
be using the printer attached to your PC, 
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while you might be copying files from a 
third person's hard disk. Every machine 
is equal. 

The biggest strength of peer-to-peer 
LANs is that they let you keep your sys- 
tems physically pretty much as they are. 
You don't have to move any printers to a 
special system, nor do you have to store 
files in any particular spot; everything 
can stay just as it is. For this reason. 


peer-to-peer LANs are often 
attractive when all you need 
to do is link a few microcom- 
puters. 

However, most organiza- 
tions that need to put a lot of 
users on à LAN don't choose 
peer-to-peer LANs. The big- 
gest reason is that, while a 
peer-to-peer LAN lets you 
keep your hardware as is, it 
makes you change the wav 
you work. Consider perfor- 
mance: You have to sacrifice 
CPU cycles on your machine 
to support anyone who wants 
to use a resource on it. (No 
one wants their system to be 
the one running the database 
that everyone else needs to 
use.) You сап t just turn off or 
reboot your system anytime 
you want, because someone 
else might be using it. 

There's also an organiza- 
tional probiem: It can be dif- 
ficult to keep track of which 
systems hard disks have the files you 
need. Many peer-to-peer LANs also 
have built-in limits on the number of 
users. Network-OS LANs, for example, 
typically have a 32-user limit. 

For these reasons, most organizations 
that expect to need to support many users 
use server-based LANs instead of peer- 
to-peer systems. If your peer-to-peer 
continued 
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configuration is getting unwieldy, you 
may be forced to divide the LAN into two 
or more smaller ones, or take the expen- 
sive and disruptive step of migrating to a 
server-hased network. 


Service with a File 

Server-based LANs, such as Novell's 
NetWare, Microsoft's OS/2 LAN Man- 
ager. and Apple's AppleShare, dedicate 
one or more computers (the servers) to 
the task of providing services to the other 
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computers (the clients) on the LAN, The 
mast common services are printing, file 
sharing, and communications. 

Whatever the service, the model is al- 
ways the same: A client computer re- 


quests a service, and the server com- 


plies. The client and server roles are 
distinct and unchanging. 

Server-based LANs solve the organi- 
тапопа! problems of peer-to-peer LANs 
because all shared resources are on the 
servers. They also let you go about your 
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Over 24,000 printers supported. Better than new print quality. Extended| 
rinthead life thanks to lubricated ink. Average cartridge can be re-inked 60-100 
imes at 5cents/re-inking. Multicolor adapters re-ink multiband cartridges. 


Documented customer savings of up to $30,000/year. Detailed free 


MacBond ll 


Automatic Ribbon Welder 


Shipping 59 00 


catalog. 


New | | 


Маке your own ribbons! MacBond || 


| 
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isplices and bonds in seconds ribbons 


of any size and inked in any ink and color. First real alternative to ribbon 


{bonding machines costing thousands of $$$. We have a complete range of bulk 


ribbons, color and multicolor, neat transfer etc. for your application. 
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LightSpeed 9624E 7 
9600 baud modem 


True 9600 bps modem, V.32, full dup- 

lex. - 9600/4800/2400/1200 bps - CCIT 

| V.32/V.22bis/V.22, Bell 212A modes - | | 

| Auto speed selection - MNP cl. 5 error correction - Non volatile memory storage 
- Synchr. & asynchronous modes - Cable and software included ( PC or MAC) 
LightSpeed 9624E ..................799.00 LightSpeed 2400LE(mMnp с 5)....189.00 


LightFax 9624 faxmodem ......499.00 Ring-On Remote Power Center 

LightFax 9624 is a full featured group 111, 9600 b fax & 2400 b modem combined, shipped with software 
& cable for PC or MAC (specify). LightSpeed 2400LE is a 2400 b modem with МЫР class 5 error 
correction. Ring-On is a power center which senses an incoming call to turn an computer & modem. 


Shipping 58 00 


Printer Servers 
High Capacity (up to 3 Meg) 


Meet the UG-501, the ultimate buffer & 

most economical area network element. 

Printer buffer, autoscanning switch, soft- 

code switch & universal converter, all in one. Can be configured with serial-par- 
allel inputs & outputs in various combinations. Use it stand-alone (4 computers 
to 2 printers all working simultaneously) or cascade UG-501s in your network. 
Memory expandable up to 3 MEG. Price from $359.00, depending on memory. 
UG-501, just one of our complete family of buffers-switches-converters. 


Order Toll Free 1-800-547-3303 
in Oregon (503)626-2291 
fax (503)643-5379 telex 4949558 CF 


| Satistaction nr 3D day 

| retund - Immediate 

| shipment - Majar eredi 
cards - PO's from 
Natonal Accounts 


Computer Friends, Inc. 
14250 NW Science Park Dr. 
Portland OR 97229 
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business much as before, because no one 
but you 15 counting on using your system. 

Server-based LANs also usually han- 
dle many more users than peer-to-peer 
LANs. but they, too, have some bottle- 
necks that can trip you up as you increase 
the number of users. Which bottlenecks 
you encounter depends primarily on how 
you use the LAN. 


Bandwidth Marches On 

One of the most common bottlenecks 15 
the bandwidth of the LAN media itself. 
Some LAN technologies run at fairly 
slow speeds. Apple's LocalTalk, for ex- 
ample. operates at only 237.000 bps. It 
doesn't take many Macs to consume that 
bandwidth. 

The most common PC LAN technol- 
ogies run faster than LocalTalk: ARCnet 
clocks in at 2.5 megabits per second, tra- 
ditional Token Ring at 4 Mbps, and 
Ethernet at 10 Mbps. These technologies 
let vou add more users to a LAN than 
LocalTalk, all else being equal. Still. if 
you have enough machines sending and 
receiving data over any of these LANs, 
you can bring them to a halt. 

One solution to the bandwidth bottle- 
neck is to migrate to a faster version of 
your LAN. IBM has been shipping its 
16-Mbps version of Token Ring for over 
a year now, and a 20-Mbps version of 
ARCnet is in the works. You can even 
increase LocalTalk's speed to 770,000 
bps by using TOPS's FlashTalk. Only 
Ethernet users have no compatible up- 
grade path. 

In the future, you probably won t look 
to any of these wire-based solutions to in- 
crease the bandwidth of а LAN. The fu- 
ture belongs to fiber-optic cables. For ex- 
ample, an emerging fiber standard, the 
Fiber Distributed Data Interface, boasts 
speeds of up to 100 Mbps. FDDI and 
other fiber technologies (see “Need 
More Fiber?" on page 233) will greatly 
alter the way we think about network 
bandwidth. 

Although fiber is the LAN technology 
of the future, it nonetheless has some im- 
portant uses today. For one thing. it is 
far less susceptible to electrical interfer- 
ence than are other types of cabling. For 
that reason, fiber is good in places like 
electrically noisy manufacturing floors 
or elevator shafts, or lightning-prone out- 
door locations where traditional cables 
are vulnerable. There are LAN products 
available today that can run on fiber. 
DCA/10Net, for example, currently sells 
boards that run the Ethernet protocols 
over fiber-optic cabling. With these 
products, you can use the media you'll 

continued 
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Enter the picture...the BayTech H-Series 
Multiport Controllers—stand-alone multiplexers 
that connect one host computer to as many as 
23 peripheral devices. By cascading, the number 
of devices you can connect is practically unlimi- 
ted. Full duplex transmission of asynchronous 
data is provided at speeds up to 38,400 bps. 
These intelligent multiports will operate with 
any RS-232C serial computer or peripheral 
device. (Optional RS-4224A). 

The H-Series models have been used ex- 
tensively in each of these areas: 


9 security and environmental sensing, to im- 
prove monitoring capabilities for large and small 
businesses 


Courtesy Honeyw ell Protection 
Services. 


9 medical data monitoring environments, where 
speedy responses are vital and critical informa- 
tion must reach the host computer immediately 


ттт Siemens Life Sup port ot Sy stems. 


® industrial robotics-control environments, 
where multiple numerical or assembly-line 
machines can be centrally controlled 


Courtesy Ford Motor Company. 


è data exchange among point-of-sale devices, 
through which a myriad of business equipment 


can be operated from one computer fi 


Courtesy Hugin Sweda. 


S|IX MODES OF 
|MULTIPLEXING 


To meet individual needs, these flexible, 
multifunctional devices аге easily tailored by 
selecting one of six modes of multiplexing: time- 
division, роп expansion/sharing, and four modes 
of buffered message multiplexing. In a typical 
application, the host рогі may be connected to a 
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computer and the peripheral ports may be con- 
necled to such devices as: bar code readers, cash 
registers, fire alarms, numerical machines, 
modems, plotters, printers, security systems, 
and terminals (see illus.). 
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BayTech offers unlimited hotline technical 
support before and after you purchase a unit. 
Designed and manufactured in the USA, the reli- 
able H-Series is UL- and CSA-listed and fully 
covered by a one-year warranty. 

So put yourself into the picture...call us 
today to learn about the many ways the H-Series 
Multiplexer-Controllers can benefit your 
business. 


Вау Technical Associates, Inc. 

Data Communications Products Division 
200 М. Second Street, P.O. Box 387 

Бау St. Louis, MS 39520 USA 

FAX: 601-467-455! 

Phone: 601-467-8231 or toli-free 


800-523-2702 
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need in the future to run the LAN уоп LAWN as far as you want. Ethernet setsa Turbocharging Your Server 
use today. maximum time that a signal can take to Not all bottlenecks on a LAN are due to 
reach from the node on one end of a net- the underlying media. Another common 
Stretching Your LAN work segment to the node on the other bottleneck is the server. Its capacity and 
LocalTalk, Ethernet, Token Ring, and end. This maximum time limits the — speed are the two biggest factors in the 
ARCnet аге all wire-based technologies. length of any network segment to 2500 growth and performance of many LANs. 
Even if you have the bandwidth to add meters. You can therefore use, at most, The most obvious way to get more out 
more users, you can run into another four repeaters in a line. You can use ofa server is to use a faster CPU. A 286 
fundamental limitation with any one of other repeaters in different spots in a machine might be fine for 20 or 30 users, 
them: Their cables will reach only so far. LAN, but you can't have any loops or but bigger networks require more horse- 
Take Ethernet, for example. It has a «end-to-end distances greater than 2500 power. Today, the 386 is the server pro- 
limit of 500 meters per cable segment. meters. Distance limitations vary among cessor of choice, and i486-based servers 
That may seem like along way, but run-  networks—you should check out the аге growing in popularity. The user limi- 
ning a cable around an office building physical limits of your network. tations of different versions of Novell 
can consume that much cable quickly. Sometimes distance is less the problem NetWare demonstrate the effects of CPU 
Fortunately, you can get around this than the difficulty or cost of laying the power: NetWare 286 has a 100-user limit 
limit by using repeaters. cable. In such cases, a wireless LAN (which you'd be lucky to reach before 
А repeater is a device that repeats the might be the answer. А wireless LAN saturating the network), while NetWare 
signal it receives from one LAN segment — sends its data over an FCC-approved — 386 can support 250 systems, as Novell 
onto another. Ethernet's 500-meter limit limited radio frequency spectrum. In- demonstrated most recently at the Net- 
is an electrical one based on the maxi- stead of using cables. you connect each World '90 show in Boston. 
mum distance that a single station's sig- system, including the server. to a radio The 386 and 1486 also offer more than 
nal will travel. A repeater boosts that sig- transceiver box. just processing speed: Their architec- 
nal апа, therefore, extends the limit. Wireless LANs aren't quick—the fast- tures are much better suited to the life of 
Repeaters are also nice because they аге est run at around 500,000 bps, and some а server than the 286's. They provide 
invisible to all higher-level hardware and аге slower. They also don't work much larger address spaces, better memory 


software. over a couple hundred feet. Still, they management, and 32-bit buses to speed 
However, you cannot use an endless сап sometimes work where nothing else — data transfers. Novell and other LAN 
string of repeaters to extend an Ethernet would. continued 
| MODEL 9000 MODEL ROMX-2XL 
Call dept EPROM PROGRAMMER EPROM EMULATOR 
price Re If speed is what you want, GTEK's | ‘aa т=ш=, 
i 22 


Mode] 9000 Eprom Programmer 
will never let you down. Its quick 
and intelligent programming algo- 
rithms give you super fast speed, 
and you can program the chip of 
your choice, including MPUs, eras- 
able bipolar prom equivalents and 
up to 4 Megabit parts. 


GTER's ROMX-2XL emulates 2758-27010 eprams and comes 
with communications software for РС/ХТ/АТ/Р52 type 
computers. KONX.2XL supports 16 and 32 bit data paths. The 
time saved on just one development project will more than pay 
for a ROMX-2XL! 
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The РС55-81 is СТЕК most popular intelligent serial 1/ О card 


x 


The РС55-8ТХ is СТЕК workhorse multi-channel serial 1/0 


card with compact К.1-11 telco jacks. The PC 55-8TX provides 8 
standard uarts arranged as either COM1/COM2, or memory 
mapped. Also available is the PCSS-8% with DB-25 connectors. 
For SCO™ XENIX* order the РС55-8ТН. 


with compact RJ-11 telco jacks. It provides 8 serial channels for 
PC/XT/AT/PS2-286 and is DOS Compatible. The РС55-81 
has 32K of Пупатетогу, user upgradeable to 128K bytes. 
Driver available for SCO™ XENIX® 
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о the PanaSync" C1381 Monitor. 


8514/A resolution. 
VGA price, 
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If vou want the ultimate VGÀ graphics standard, and vou ve resigned vourself to paving a premium of hundreds of 
dollars to get it, vou ll find our newest monitor pleasant viewing indeed. 

The PanaSync C1381 gives you a sharp 1024 x 768 pixels, with 0.28 dot pitch. And virtually infinite color resolution. 

It's compatible with the most popular VGA boards, as well as analog RGB, MCGA, SuperVGA, and — of course — 8514 /А 
standards? 

[ts comfortable in virtually any IBM-compatible or Mac II environment. * * 

And its a masterpiece of ergonomics. With front-mounted controls, tilt/swivel stand, plus a non-glare tinted black- 
matrix Screen. | | 

All this at a suggested retail price comparable to many Peripherais, Computers, Printers, 
of the ordinary VGA monitors on the market right now. For Copiers, Tipewriters and Facsiniles 


more information, simply call toll-free 1-800-742-8086. р " 
| anasonic 


Office Automation/£ ^w 
PanaPro™ Monochrome Desktop Publishing Monitors with Video Adapters. ОА 
— р or? —— Ралабупс“ Multiscanning Color Monitors. 


7) | * VGA, MCGA and 85/4/A are Irade- 
| | marks of International Business 
Machines Corp. 
** [BM XT AF and PS/2 are registered 
trademarks of International Business 
Machines Corp. Macintosh is a reg- 
istered trademark of Apple Computer 
. : | Inc. Ап optional cable is required 
(Mac SE) (Mac 11) (IBM ХТ/АТ & PS/2 Model 30) for Macintosh. 
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Financial Mathlib | а 

by Greenleaf = Paradox Engine 
Financial Mathlib, an unprecedented C " ~ by Borland 
library, furnishes programmers with | ae 1! Now the power of Paradox is available to С 
hundreds of financial functions, such as | users. Paradox Engine opens ће Paradox 
amortizations, cash flow analysis, statistical, architecture to C programs. Manipulate 
and interest calculations. All these are per- Paradox tables in both a single- and multi- 
formed without rounding errors, using user environment with Applications 
Greenleafs exact decimal math. C Programming Interface (API) of more than 
programmers can now write great financial color interface, G source, hard and floppy 70 functions. Comes with a C library that 
software easily! | | disk installation, multiple source and target links with any of your applications. 
LIST Price $395 PS Price $339 QM | ЧК and multiple sub-directories. LIST Price $495 PS Price $399 


| LIST Price $250 PS Price 5219 
FastFaxts 55-028 FastFaxts 777-070 
бас ылы FastFaxts 1721-001 ier ei i 


install 3.0 is a bullet-proof automatic 
installation program you can distribute- 
royalty free- with your product. Features 
include: 4.4 gigabyte file sizes, windowing 
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High C - 386 895 875 Interactive EasyFlow 150 135 
Hoops exted. DOS MetaWare 795 759 instant Heplay- Nostradamus. 150 139 
ұйға Рго-С 495 429 
Қалын C8.0 386 ae 52 ProtoFinish by Genesis 300 279 
НАН Code Generator 149 129 
AI EXPERT SYSTEMS Show Partner F/X 395 279 
Exsys Professional 795 695 Visable Analyst 595 585 
Logic Gem by Sterling Castle 99 89 | ! ! | 
ҮР Ехреп 249 лә |CLEAR+ for C | ect | 
ALLANGUAGES CLEAR helps C developers understand and Healia COBOL БЕ 859 
ARITY Combination Package 1095 989 document their code by automatically COMMUNICATIONS ADD-ONS 
РС Scheme LISP- by TI 95 85 producing these high-resolutions diagrams: | i 
TURBO PROLOG V2.0 150 119 | C Asynch Lib 249 en 
| : program flow charts, multi-level tree charts, C Asynch Manager 3.0 189 155 
ASSEMBLERS formatted source listings, function cross | Essential COMM by S.Min 329 209 
386 IASM/LINK by Pharlap 495 Call references, and prototype files. While it | Greenleaf Comm Library 299 249 
MS Macro Asm 150 105 eser тазалар insi P pee analyzes fj QuickComm 139 129 
Turbo Ass ler/Debugger — 15 10 rogr ! j og! || : 
Tem espe ы” ín ae inconsistancies and syntactical errors. | DATABASE MANAGEMENT 
X Mte | LIST Price $199.95 Р Price $169 | Cause by Maxem 295 259 
Naren MN DEL 95 са Шери gres De ^ A 
; Commerci 4 | rele 35 тау. інгі | (Professional Developer V2.1) 
dB/Lib 139 125 ае ise Башны; WE Cute D the data language 395 359 
MS QuickBASIC V4.5 9g 69 Magic PC 499 479 
ProBas Prof. by Hammerly 149 Call PC Plus -Texas Instruments 1995 1799 
ProRef by Hammerly 50 Call Paradox V3.0 725 479 
ProScreen by Hammary 99 Call A-BASE for DOS 725 499 
ProMath by Hammerly 99 95 Tas Lan Support 200 185 
та Blot е 149 139 Tas Professional 499 459 
į rofession 149 139 
DBASE 
Soltcoda/w Template DM 22 Clipper Summer "87 MU 695 459 
BOOKS/VIDEOS db/Fast 99 89 
Mouse Programmer's Ref. 30 24 dBASE IV 795 499 
Programming Windows 25 13 doFAST Windows 395 329 
Running MS-DOS, 4th Edition 23 18 dbFAST/PLUS 345 319 
Zortech C Video Course 295 275 | hies dBMAN У 295 275 
Zortech C++ Video Course 500 429 | га Force by Sophco 695 395 
C LANGUAGE COMPILERS | GENIFER FoxPro 795 495 
High С-286 - Бу MetaWare 595 590  |by Bytel FOXBASE +- V2.1 um she 
High C-386 - бу MetaWare 895 875 Genifer builds complete business applica- QuickSilver Diamond 399 399 
Instant C/16M 795 768 tions in dBASE, Clipper, FoxPRO, bie nba pcos ine 
Lattice C - 6.0 Compiler 250 189 FoxBASE+, dBXL, and Quicksilver. "The DBASE ADD-ONS 
Microsoft C5.1 - w/CodeView 450 299 generated code is very clear, modular, and AdComm For Clipper 295 279 
Microsoft QuickC 99 69 well documented...Genifer serves as an Artful Lib 200 200 
w/serial mouse 199 137 excellent example of modular design and CodeBASE 4 295 279 
Turbo C - by Borland 150 109 error handling." - InfoWorld. FREE Demo dGE - business graphics 195 179 
———————— Disk available! | br 4.0 f e x 
THE PROGRAMMERS SHOP LIST Price $395 PS Price $269 iere aes 4 
Onn, FastFaxis 670-003 FLIPPER Graphics Libr 195 179 
800-421-8006 | p RÀ FUNCKy.LIB RAE — 179 
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MultiScope 
by MultiScope, Inc. 


own code during debugging. 


LIST Price $299 PS Price $248 

Fast Faxte 2657-029 
Pro Clip 148 125 
НАН Relational Reportwriter & 

Clipper module 165 149 
SilverComm Library 189 179 
SilverPaint 100 100 
Steve Straley's Toolkit 180 149 
Tom Rettig’s Library 100 as 
DBASE TOOLS 
Buzzwords dAnalyst 295 269 
CLEAR + for dBASE 200 179 
Dbase Online - 6 pop-up refs. 149 128 
BRIEF w/dBRIEF 285 239 
dBug - source debugger 195 179 
ОВХ - dBASE IIl to C 550 529 
dSalvage 100 89 
Genifer - code generator 395 269 
Knowledge Pro's Toolkit 129 119 
НАН Relational Reportwriter 149 139 
Scrimmage by Synergy - 

screen/menu 99 89 
Ѕусаго db - single user 495 479 
Ul Programmer - 

Devs Version 2.0 585 479 
DEBUGGERS/DISASSEMBLERS 
Dis Doc 130 119 
Periscope Íl & Ill- 

breakout switch Varies Call 
HE:Source by Genesoft 150 119 
SofProbe 395 345 
Sourcer 100 89 
sPORT by WHS Bü Call 
Trapper 200 189 
Zortech C Debugger 90 Са! 
Zortech C++ Debugger 150 Call 
DEVELOPMENT TOOLS 
AsmFlow 100 B9 
C Programmers Toolbox 99 89 
CLEAR + for C 200 169 
Godan 395 349 
dAnalyst for С 295 2858 
Documenter 295 245 
Inside 125 119 
Knowledge Pro 495 419 
Knowledge Pro Windows 695 589 
MKS Lex & Yacc 249 199 


MultiScope almost makes debugging іп OS/ 
2 a pleasure. This sophisticated program 
offers the most advanced leatures in any 
debugging tool: botn a PM graphics mode 
and ап OS/2 text mode; 13 different views 
inta a program; multiple execution modes; 
expression evaluation; remote debugging; 
dual monitor debugging; child process 
debugging; and execution of calls to your 


Form Publisher for Windows 
by FORMWORX 
DTP software designed expressly for 


making forms. Uses unique object-oriented 


design techniques; incorporate text from 
other programs; add graphics in PCX, 
MSP, and TIFF, or scan in your own. 


Compile forms into HP macros to print from 
other programs, Over 550 standards forms 


included. 
LIST Price $2498 
FastFaxis 1493-010 
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Paly Doc-SU 

PC-Lint 

Plink 86 Pius - overlays 
PolyMake 

PVCS Personal 

PVCS Professional 
.RTLINK - by Pocket Soft 
.RTLINK Plus 

Sbrowse 

Source Print by Powerlina 
Sourcer w/BIOS Pra-ProC 
ТИВ 

Zortech C++ Tools 
EDITORS 

BRIEF 

Edix 

Epsilon - like EMACS 
KEDIT - like XEDIT. Via 


PS Price $218 
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Microsoft С 6.0 
by Microsoft 


database. 
LIST Price 8495 
FastFaxts 502-1 12 


HimStar PM;E ditor 
SPF/PC - V2.1 
Vedit Plus 


FILE ADD-ONS 

Birieve ISAM - V5.0 

Btrieve/N - multiuser 

Xtrieve + - by Novell 

C-Data Manager 

с-гев by Faircom - source 
d-trea - data dictionary 
r-lree - report generator 
c-tree - wir-lree 

CBTREE - Source 

CQL - full w/ source 

dBC ISAM Ill - by Lattice 

db FILE/RETRIEVE - SU 
UNIX or XENIX - MU 

хо. 

WKS Library 


The long-awaited C 6.0 is an integrated 
system of powerful tools for professional 
DOS, Windows and OS/2 developers. 
Compiled programs are smaller and faster 
than with C 5.1; new Source Browser allows | 
inleractive browsing through a project 


PS Price $349 


Professional Multi-User 


C & C++ Development System 


dANALYST for C & C++ 


by Buzzwords 


dANALYST for C and С++ can help you create, 
debug and document multi-user C source fast 
with Blocking Diagrams, Var and Function X- 


Ref and mora! Network ready C source 


Generator for Relational Screen Painter, Report 
Writer & Menu Designer. Creates C code for Sequiter Code Base IV, Copia, Raima, Borand 
Paradox Engine plus various Video Libs. Meets the Standard C conditions to run on DOS & 


Xenix/Unix & 05/2 & Novell. Creates Link files for LINK, TLINK, PLINKS6, .RTLink & 
PHARLAP. Compatible with Microsoft C 5.1/6.0, Turbo C & other C & C++ compilers. 


Additional versions available for dBASE, FoxPRO, Clipper and QuickSilver/dB XL. 


LIST Price $295 
FastFaxts 966-001 


PS Price $268 
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EDT + 5.0 


by Boston Business Computing 


RTLink/Plus 

by PocketSoft 
PocketSoft's .ATLink/Plus is the premier 
linker for professional developers. With 
typical image reductions of 33-67%, 
CodeView support, smart overlay caching 
and optimized source code with buill-in CPU 
profiles, RTLink/Plus beats the competition. 
Rated top linker in recent PC Week poll. 
LIST Price $495 PS Price $419 
FastFaxte 1277-003. 


| CASE:W ‘ 


| by Caseworks 


Announcing GASE:W 3.0 for Windows 3.0, 
Іле new Windows development lool for 
serious Windows Programmers. Interactiv- 
itely design your Windows interface and 
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companies are bringing out versions of 
their LAN operating systems that take 
full advantage of these architectural 
features. 

The next step in server processing 
power is multiprocessor systems. Com- 
рад, for example, plans to offer а two- 
processor version of 08/2 LAN Manager 
that will work with its dual-processor 
Systempro. 

А faster processor alone, however, is 
never enough. The rest of the server sys- 
tem, particularly the disk drives, must be 
fast and large enough to keep pace with 
the CPU. Many of today's servers can 
hold over a gigabyte of disk storage, and 
average access times are falling below 10 
milliseconds. Intelligent, caching disk 
drive controllers, such as Distributed 
Processing Technology's SmartCache, 
are improving those times even further. 
And finally, new technologies like the 
Intelligent Drive Arrays in the System- 
pro and the position-sensing disk drive 
controllers from Zenith Data Systems 
supply both improved speed and capacity 
to overburdened servers. 

Of course, the fastest processor and 
disk drives won't do you much good if 
the data from the server trickles out to 
the LAN. Today's common, dumb, 8-bit 
network adapters just won't make it. To 
get the most out of a server, it should 
have а 32-bit bus that can support intelli- 
gent, 32-bit disk drive controllers and 
LAN adapters. Bus-master adapters— 
boards capable of taking over the bus— 
offer the best performance. 


А Staff of Servants 

You сап support а lot of users with the 
right media and a single. high-end 
server, If you find that one server doesn't 
keep up, however, you'll have to investi- 
gate multiple servers. Most LAN operat- 
ing systems can handle more than one 
server, but the move to multiple servers 
poses sorne special problems. 

The biggest problem for most people is 
simply keeping track of files. It's nice to 
be able to store files on several servers— 
unti] its time to remember where those 
files are. You also have to remember 
which printers are connected to which 
servers. 

A LAN operating system can help 
with these problems, although the qual- 
ity of support in this area varies widely. 
NetWare, for example, leaves you on 
your own (although an upcoming version 
promises some aid). Вапуап 5 VINES, 
by contrast, shines in this area. Its nam- 
ing services let you work only with sym- 
bolic names and leave the bookkeeping 
details to the LAN administrator. The 
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printer you use may be named “Laserl”; 
that's all you need know about it. The ad- 
ministrator telis VINES what that name 
means. 

Using several servers can also make it 
harder to log onto a LAN: You might 
have to log onto every server you want to 
use. Some LAN operating systems are 
improving in this area. LAN Manager 
2.0, for example, simplifies this task by 
using a concept known as domains. А do- 
main is а set of servers that behaves like 


he biggest 
problem with multiple 
servers is simply 
keeping track of files. 


one logical server. The servers share the 
same database of user [Ds, so you need 
only one ID and password to use the re- 
sources on all the servers in the domain. 


Who, What, Where? 
Multiple servers let you support many 
users, but they can also add administra- 
tive work. Every server is one more sys- 
tem to manage. Domains can help some- 
what here, because they let you manage 
groups of servers largely as if they were 
one, Emerging standards for network 
Management, such as the Simple Net- 
work Management Protocol, offer even 
better prospects for managing networks. 
Of course, there's a lot more to man- 
aging a large LAN than just setting up 
user IDs. One crucial issue is, as always, 
performance. As a LAN gets larger, the 
number of possible bottlenecks grows, as 
does the difficulty of finding those bot- 
tlenecks. Problem diagnosis is crucial. 
One faulty network adapter or one work- 
station with the wrong version of the 
LAN operating system can sometimes 
bring an entire LAN, serving hundreds 
of users, to its knees. The best solution is 
to have good diagnostic tools. The Net- 
work General Sniffer, for example. can 
show you the traffic on the network so 
you can see which systems are causing 
the problems, 


The Dance of the LANs 

LAN growth problems don't stop within 
the confines of a single LAN, As more 
and more organizations are realizing 


every day, no LAN is an island—or, at 
least, no LAN should be an island. It's 
often not enough anymore just to make 
your own LAN work; vou also have to 
hook it to other LANs in your argani- 
zation, 

You can link LANs with a wide array 
of products. Most of these products fall 
into one of three classes: bridges. rout- 
ers, and brouters (see figure 1). 

Bridges work closer to the LAN hard- 
ware than any of the other LAN-span- 
ning products. Basically, a bridge takes 
packets from one LAN and puts them on 
another LAN. It is more than а repeater. 
because it knows enough about the sig- 
nals it receives to spot the packets. It 
does not. however, know anything about 
the structure of those packets. & bridge 
doesn't care whether you send it infor- 
mation packets from NetWare, LAN 
Manager, or TCP/IP; it just faithfully 
passes the packets along. 

This ignorance goes both ways, be- 
cause bridges, like repeaters, are invisi- 
ble ta higher-level software. As far as the 
LAN operating system is concerned, all 
the LANs you connect with bridges are 
just one big LAN, 

А router operates ага higher level than 
a bridge. А router understands not only 
what a packet is, but also enough of its 
structure to figure out the packet's desti- 
nation. That information lets a router 
make decisions about how and where to 
route the packets it receives (hence the 
пате). 

A router greatly reduces the amount of 
unnecessary traffic between linked 
LANs because it only passes on packets 
from one LAN that are important to the 
other. Broadcast messages, for example, 
are usually best kept to the originating 
LAN, as they often don't matter to the 
other LAN. A router can also choose the 
best available path between two points in 
a complex network that has redundant 
paths between LANs. 

The cost of this knowledge is that a 
router hàs to understand a specific proto- 
со! before it can route packets that obey 
that protocol. Routers are thus protocol- 
dependent, although sorne can route sev- 
eral different protocols. The routers 
from Cisco Systems, for example, can 
work with over 10 common protocols, in- 
cluding NetWare's IPX, AppleTalk, and 
TCP/IP. 

The line between routers and bridges 
is rapidly blurring. Routers are being ex- 
panded to understand more protocols so 
they can compete with bridges. Bridges. 
meanwhile, are being improved so they 
perform some functions of a router—but 
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LAN CONNECTIONS 


(b) LAN 1 (с) 


Bridge 


Router 


Brouter 


LAN 2 


LAN traffic 


ШШ LAN 1 generated, 
LAN 1 destination 


ШЕ] LAN 1 generated, 
LAN 2 destination 


ЕР LAN 1 generated, 
undetermined destination 


Figure 1: (a) Bridges are high-speed LAN connections that pass all traffic from one 
LAN onto another. (b) Routers are slower than bridges, but they pass on only the 
packets that are destined for the second LAN. (c) Brouters act as routers for packets 
they recognize, and as bridges for packets they don't recognize. (Note: The figure 
shows only LAN I- generated traffic; LAN 2- generated traffic is handled in an 


analogous manner.) 


at the higher speed of a bridge. 

Further, a new hybrid, the brouter, of- 
fers some of the best features of both 
bridges and routers. A brouter routes the 
packets it understands, and it bridges the 
ones it does not. 


The Long and the Short 

Bridges, routers, and brouters can link 
LANs that are in close proximity as well 
as LANs that are far apart. Each situa- 
tion has slightly different requirements. 

To connect two distant LANs, you 
need two LAN-spanning devices and a 
phone line (or equivalent) to link them. 
You can use normal dial-up telephone 
lines, but their relatively low maximum 
speed makes them generally too slow for 
LAN linkage. Most linked LANs use at 
least а 56,000-bps leased line, and T] 
connections (which run at 1.5 Mbps) are 
increasingly common. 

To connect two local LANs, you need 
only one LAN-spanning device. Con- 
necting more than two LANs, however, 
can get tricky because then you need to 
figure out which pairs of LANs to tie to- 
gether. Every time you send a packet be- 
tween two LANs, it has to travel through 
all the LANs between its source and its 
destination. It's a good idea, therefore, 
to locate LANs that have a lot of traffic 
between them close to one another. 

Of course, pairing up LANs isn't al- 
ways possible when traffic is more evenly 
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distributed. If you have a lot of traffic be- 
tween many different connected LANs, 
the best answer may be a backbone. 

А backbone 15 basically a LAN whose 
only purpose is to connect other LANs. 
You link every LAN (with a bridge or 
router as usual) to the backbone. Thus, 
you only have one LAN—the backbone— 
between any pair of LANs. Each LAN 
communicates with the others via the 
backbone. 

This approach 15 great for the individ- 
ual linked LANs, but it obviously сап 
place a huge burden on the backbone, 
which must carry all the packets that 
move between LANs. Because of this 
high performance requirement, back- 
bones often use different technologies 
than the LANs they connect. 

One common backbone technology is 
broadband, which is basically the tech- 
nology used for cable TV. Broadband, as 
its name implies, can carry more traffic 
than can such baseband technologies as 
Ethernet or Token Ring. Broadband has 
many channels, each of which can carry 
different types of data. Broadband can 
also span physical distances of up to 30 
kilometers, which makes it a good way to 
link several buildings or even an entire 
corporation or university campus. 

Fiber is emerging as another good 
backbone technology. Fiber cables need 
repeaters if you run them more than a 
few kilometers, but their large band- 


width lets them handle a great deal of in- 
ter-LAN traffic, 


LAN-Spanning Complications 
While bridges, routers, backbones, and 
the like are able to provide the bandwidth 
needed to link multiple LANs, they can't 
link LANs that use incompatible tech- 
nologies. Your engineering department's 
LAN might use Ethernet, while the ac- 
counting department uses Token Ring. 
You need special bridges and routers to 
link such dissimilar LANs. Ethernet and 
Token Ring, for example, both use the 
same Logical Link Control protocols 
(IEEE 802.2), so bridges and routers be- 
tween the two must understand the LLC 
protocols. 

Sharing the same LLC protocols often 
isn't enough, because the LANs you 
want to link may be running different 
higher-level network software or proto- 
col stacks. For example, LAN Manager 
on Token Ring works with а NetBEUI 
protocol stack, while LAN Manager on 
Ethernet may use a version of IPX. Even 
though they use the same operating 5у5- 
tem, you'd need more than a bridge or 
router that understands LLC protocols to 
get these LANs to communicate. 

The problem 15 even worse when you 
are running two different network oper- 
ating systems on the LANs you want to 
connect. Basically, you're on your awn 
here. Whether you're trying to connect 
LANs that use NetWare. LAN Manager, 
or the Unix-based Network File System, 
the mechanisms for linking such highly 
dissimilar LANs are still up in the air. 


Living on a Network of Networks 
Once you've connected all the LANs and 
gotten everything working, you often 
find that you've got all the same prob- 
lems that you had with a single LAN, but 
on a much bigger scale. Finding the 
printers and files you want can be hard 
enough with multiple servers on a single 
LAN; on multiple linked LANs, it can be 
a nightmare. Obviously, in this environ- 
ment. such concepts as domains and 
named services can be vital. 

Network management also becomes 
much more complicated when you have 
several linked LANs. Not only must you 
manage the systems on each individual 
LAN, vou also have to worry about the 
bridges, routers, and phone connections 
between them. Spotting bottlenecks and 
failures in à complex network can be a 
monumental undertaking. Network 
management systems, such as IBM's 
NetView, can help somewhat, but often 
many components of complex networks 
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іш been said that the federal govern- 
ment runs on gossip, but starting in 
August, that will actually be true. Gov- 
ernment agencies will be required to 
specify communications products that 
support the Government Open Systems 
Interconnection Profile, or GOSIP, in 
new procurements and major upgrades. 

If you think that doesn't apply to you, 
you're wrong. АП companies that sell to 
the government will be required to com- 
ply with this standard. Over time, it 
may well become cost-effective for 
those companies to support only one 
standard—GOSIP. Sooner or later, it 
will affect us all. 


What's the Story? 

To understand what GOSIP is, you need 
to know what Open Systems Intercon- 
nection is. OSI is a set of communica- 
tions protocols developed by a group of 
international users and vendors. Unlike 
some other communications protocols, 
OSI is not proprietary; no vendor has 
control over it. Instead, it's controlled 
by international organizations such as 
the International Standards Organiza- 
tion (ISO) and the CCITT. 

The point behind developing the OSI 
standards is to get away from propri- 
etary protocols to allow users to buy 
systems from different vendors and have 
them communicate without having to go 
to a lot of effort. Nearly every major 
vendor (including IBM, DEC, and 
Hewlett-Packard) has committed to 
supporting OSI protocols at some time 
in the future. However, some vendors 
haven't been specific about how they're 
going to do that. 

The problems now are that so many 
protocols have been grouped under the 
OSI banner that a single product cannot 
support them all, and that some user or- 
ganizations don't require them all. 
That's where profiles come in. OSI pro- 
files, such as GOSIP, are defined by 
user organizations or governments and 
consist of a subset of the OSI protocols 
that the organization says it will use. 
GOSIP is the OSI profile defined by the 
U.S. government (see figure A). 


Getting Down to the Nitty-Gritty 

GOSIP is actually a series of profiles, 
not just one. Version 1 was promulgated 
as a federal information processing 
standard in August 1988. It went into ef- 
fect in February 1989, at which time its 
use was encouraged. It becomes manda- 
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tory in August of this year. 

In other words, prior to the manda- 
tory date, federal government users 
should £ry to request GOSIP support in 
their proposals, and vendors are sup- 
posed to develop prodncts that comply. 
After August, government nsers must 
specify products that support GOSIP 
protocols, if they exist. 

Microcomputers, however, don't 
necessarily have to snpport GOSIP. It's 
only required for "host" systems, and 
microcomputers are generally thought 
of as “local” systems. They can support 
GOSIP themselves or provide GOSIP 
functionality through links to a mini- 
computer or mainframe. For example, 
you can remotely log onto a minicom- 
puter to read OSI-compliant E-mail or 
download files obtained through OSI- 
compliant file transfer protocols. 

The main features that GOSIP 1 
specifies are the ability to send and re- 
ceive E-mail using Message Handling 
Systems (MHS, also known as X.400), 
the OSI E-mail standard, and the ability 
to access and transfer files using File 
Transfer, Access, and Management 
(ЕТА М), the file transfer standard. 

In addition to basic file transfer, 
FTAM has several options, such as 
reading and writing from indexed files, 
locating and erasing data from indexed 
files, retrieving complete information 
on file-storage properties, retrieving 
file-security properties, and sending 
and receiving file-directory infor- 
mation. 

GOSIP specifies six FTAM imple- 
mentation profiles: 


е Ti—simple file transfer 

+ T2— positional file transfer 
* T3—full file transfer 

e A] —simple file access 

e A2—full file access 

* Ml—management 


АП FTAM systems must support at least 
T1; depending on the function, you can 
also specify the more complex profiles. 

For network technology, GOSIP ver- 
sion 1 supports IEEE 802.3 (Ethernet) 
over baseband or broadband, IEEE 
802.4 (token bus) over 10-megabit-per- 
second broadband or 5-Mbps carrier 
band, IEEE 802.5 (Token King), and 
1984 X.25 packet-switched networks. 
Physical-level specifications (e.g., RS- 
232C versus V.35 for X.25 connec- 
tions, or fiber versus twisted-pair wir- 


ing for IEEE 802.3 connections) are not 
specified, giving you some flexibility in 
your requirements. 

You can also provide these network 
technologies via others, such as by link- 
ing an IEEE 802.3 network to a digital 
private branch exchange and transmit- 
ting the data over the telephone lines, or 
by using X.25 interfaces and terminal 
adapters to link to ISDN. 

In addition, GOSIP specifies the use 
of the Connectionless Network Protocol 
(CLNP) to provide a reliable end-to-end 
data path between networks. This pro- 
tocol masks the differences between the 
network technologies, allowing several 
LANs to interoperate. It also includes 
features that limit the number of hops a 
message can take and the amount of 
time it takes to reassemble a message, to 
keep loops from occurring in the net- 
work. GOSIP doesn't directly specify 
LAN bridges, so they can also be used. 

Over the CLNP is the Transport 
layer, which consists of five classes of 
increasing levels of capability with re- 
spect to retransmission of lost data, 
flow control, and reordering of packets. 
GOSIP specifies TP 4, the highest level 
of capability. 

GOSIP does not specify program- 
ming interfaces or user interfaces. This 
means that programs can't necessarily 
be moved from one computer to another 
and still work, nor will all GOSIP-com- 
pliant products have the same look. In- 
stead, GOSIP support can be added to 
existing products. Thus, you don't have 
to learn a new way to send E-mail— just, 
perhaps, a new way to address it, using 
MHS addresses. 


Things to Come 

GOSIP 2 is due to be specified this 
month, with version 3 to come about 15 
months later. Each will go into effect 
about 18 months after specification. 
The organization that decides which 
protocols to add to the GOSIP specifica- 
tion 1s the intra-agency GOSIP Ad- 
vanced Requirements Group in Gaith- 
ersburg, Maryland, chaired by Jerry 
Mulvenna. 

Version 2 adds support for the Vir- 
tual Terminal application and ISDN as a 
new network technology. VT allows 
terminals or microcomputers to log onto 
other systems without needing to know 
their specifics. 

The following services are expected 
in later versions of GOSIP: 


е Transaction processing. Ап Appli- 

cation layer protocol that allows you 

to enter groups of related data into a 

database and retrieve the entire 

group should one transaction fail. 

Secure Data Network Service 

(SDNS). A set of services, such as 

authentication, access control, confi- 

dentiality, and integrity. Security 
services can be implemented at layers 

1, 3, 4, and 7 of the OSI Model. 

е Dynamic routing. Allows a network 

to pick the most efficient route 

from one system to another, based on 

factors such as congestion, avail- 

ability, and cost. It includes two sep- 
arate protocols: one between end 
systems and intermediate systems, 
and one between two intermediate 
systems. 

Electronic Data Interchange (EDI, 

or X. 12). Can be supported as a 

mail-body type through MHS, a file 

type by FTAM, or a separate Áp- 
plication layer service. 

Office Document Architecture 

(ODA). Allows you to exchange two 

types of documents produced in an 

office environment: ones that con- 

tain just the logical structure (1.е., 

the contents), and ones that contain 

both the contents and the format. 

е Network management. Consists of 
three parts: a set of protocols for 
exchanging management informa- 
tion, a structure for managed ob- 
jects, and definitions for the objects 
and their attributes. 

* Directory services (also known as 

X.500). Stores and retrieves infor- 

mation about objects in an OSI envi- 

ronment, along with attributes such 
as E-mail address, postal address, 
and telephone number. X.500 could 
also provide browsing capabilities 
and a “yellow pages" service. 

Additional features of existing GO- 

SIP protocols. For example, FTAM 

will support simultaneous reads and 

writes, the ability to search directo- 
ries, and specification of different 
levels of access control on portions 
of the same file. Future versions of 

MHS may allow security features 

such as message-originator authenti- 

cation, checks against unauthorized 
disclosure, and verification of con- 
tent integrity; support for directory 
services; and message store delivery, 
which would allow microcomputers 
to use MHS services without having 
to support MHS themselves. 


Checking It Out 
To ensure that different implementa- 
tions of the OSI protocols are correct, 
several types of required and optional 
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Figure A: The GOSIP choices for the various levels of the OSi network model. 
Version 1 takes effect in August of this year. Future additions will probably 


begin to take effect sometime in 1992. 


conformance testing are specified. 

The mandatory testing is done with 
various testing programs, such as those 
from the Corporation for Open Systems 
in McLean, Virginia. Ав part of its COS 
Mark program, COS has been testing 
OSI implementations since April 1989. 
In December 1989, COS and the Na- 
tional Institute of Standards and Tech- 
nologies (NIST, formerly the National 
Bureau of Standards) agreed to work to- 
gether on testing GOSIP implementa- 
tions. According to Vincent Roccanova, 
manager of the COS Mark program, 
this testing could take as little as a week. 

Another form of testing is the test 
against a reference implementation, in 
which one vendor tests its product 
against another vendor's product, 
which is specified by NIST. This test is 
mandatory if NIST designates such a 
reference implementation, but it 1s not 
mandatory if the organization doesn't 
find a reference implementation of 
high-enough quality, says Roccanova. 

The third type of testing is pairwise, 
which means that two vendors volun- 
tarily agree to get together and test their 
products. If these voluntary tests work, 
the results go into a public record that 
NIST maintains, Roccanova says. 


The Proof Is in the Pudding 

Government agencies are required to 
begin specifying products supporting 
GOSIP protocols, when available, as of 
August 15 for new procurements or 


"major upgrades," an undefined gray 
area. This is deliberate, according to 
Mulvenna. 

If you wish to use non-GOSIP prod- 
ucts when GOSIP products are avail- 
able, you must go through a waiver pro- 
cess and have some sort of gateway to 
interoperate the new and old products. 
Waivers are supposed to be allowed 
only when compliance would make it 
more difficult for a federal computer 
system to accomplish its mission, or if 
the cost of GOSIP compliance would 
offset the amounts that the rest of the 
government expects to save. 

But you can't move to GOSIP until 
vendors ship products supporting its 
protocols. While a number of products 
are available now, Roccanova expects 
many more by August, noting that ven- 
dors will probably time their announce- 
ments to coincide with the adoption of 
the GOSIP requirements. 


Sharon Fisher is a San Francisco-based 
freelance writer specializing in com- 
puter communications. She can be 
reached on BIX as "sharonfisher. " 


FURTHER READING 
Government Open Systems Interconnec- 
tion Profile Users ' Guide, NIST Special 
Publication 500-163, NIST, 5285 Port 
Royal Road, Springfield, VÀ 22181. 
Copies of other OSI specifications are 
available from Omnicom, Inc., 115 
Park St. SE, Vienna, VA 22180. 
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don't support these tools. This is obvi- 
ously an area in great need of standard- 
ization, but progress is slow. For in- 
stance, the present version of the GOSIP 
standard (see the text box "The Latest 
GOSIP" on page 212) doesn't include 
network management protocols. Future 
versions, however, are expected to. 


The Rest of the World 

In most organizations, LANs aren't the 
only computing resources. Important 
data often resides on minicomputer and 
mainframe systems, and LAN users 
need access to that data. There are sev- 
eral ways that vou can meet that need. 

If the data 15 on ап ІВМ mainframe, 
the LAN must learn how to translate its 
requests into the mainframe's protocol. 
Devices that perform such translations— 
whether they are between a mainframe 
and a LAN or between two dissimilar 
LANs—are called gateways. 

The most common type of gateway 15 
one that lets LAN workstations pretend 
to be mainframe terminals, typically 
some member of the 3270 terminal fam- 
ily. A 3270 gateway lives in a system on 
the LAN and connects that system to the 


STATE OF THE ART 
GROWING PAINS 


mainframe. Any LAN system that wants 
to изе the gateway sends information to 
the gateway system, which forwards it to 
the mainframe and transmits the main- 
frame's reply. A more powerful protocol 
for LAN-to-mainframe connections is 
LU 6.2, which lets microcomputer pro- 
grams communicate with mainframe 
programs. Gateways that support LU 6.2 
are increasingly popular. 

Connecting a LAN to a minicomputer 
entails similar problems, although mini- 
computers are often already connected to 
their own LANs. The simplest way to ac- 
cess a minicomputer is via a terminal 
gateway, which can be as simple as a sys- 
tem with an asynchronous modem and a 
communications package. The gateway 
can also be a product that understands 
the minicomputer’s LAN terminal pro- 
tocol, such as DEC's Local Area Trans- 
port protocol. 

Some minicomputers, such as DEC's 
VÀ X, can also support common PC 
LAN protocols. NetWare for VMS, for 
example, lets a VÀ X look and work like 
any other NetWare server. Many mini- 
computer companies plan to support 
LM/X (LAN Manager for Unix) on their 


Unix systems. Atlantix already sells 
software that lets Unix svstems act as 
NetWare servers. 


More to Come 

Even with all the solutions available for 
setting up and connecting LANs, there is 
a long way to go before you'll be able to 
link transparently and manage different 
kinds of LANs. Still, if LAN users keep 
demanding such capabilities, the market 
is sure ta respond. 

If you use personal computers, you 
have been hearing about “The Year of the 
LAN" for most of the past decade. Well, 
the Year of the LAN has come and 
gone—although nobody knows for cer- 
tain which year it was. With luck, the 
focus of the next decade will be on im- 
proving and maturing LANs and the 
ways you link them. That seems to be the 
current trend; let's hope it continues. Ш 


Bill Catchings and Mark L. Van Name are 
BYTE contributing editors. Both are also 
independent computer consultants. and 
freelance writers based in Raleigh, North 
Carolina. You сап reach them on BIX as 
"wbc3" and "mvanname, " respectively. 
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Users agree. 

SYSTAT is the best. 

SYSTAT is the only statistics package rated 
#1 іп PC Week's 1988 and 1989 Corporate 
User Satisfaction Polls. 

No other statistical software company's 
microcomputer user base rivals SYSTAT's 
100,000 users worldwide. 


MS-DOS," Macintosh," UNIX, VMS* 

For more information call 708 864.5670 
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In the 1990s, code will be generated by the 
click of a mouse or a tap of a key. With 
Matnx Layout 2.0 you can do that now. And 
the results will surprise you. 


Preview the 1990s with Layout 

In Layout, you create programs by designing 
an object-onented flowchart, with all the 
options of traditional programming. It's a 
technology we call desktop programming. 


Once you're done. simply choose the lan- 
guage vou want for the finished program. 


There's Microsoft C. Lattice C. and Turbo C, 


as well as Turbo Pascal and Microsoft 
QuickBasic. You can even create a .EXE file 
that's ready-to-run on any IBM PC or 
compatible. 


1990s Power without 1980s Pain 


Because Layout works with today's stan- 
dards, you can painlessly take advantage of 
the power behind Гау out - object oriented 
programming. CASE (Computer Aided 
Software Engineering) technology. hypertext 
databases, and graphical user interfaces. All 
without giving up vour favorite computer 
language. 


An Architecture for the 1990s 


Layout comes with objects that produce real 
code for evervthing traditional computer lan- 
guages can do - math, branching. variable 
management, complex data structures — and 
It extends each language to include powerful 
user interface and hypertext database capa- 


bilities. But best of all. you can extend 
Layout past the 19905 by building уош own 
objects - BlackBoxes - that can do anything 
you imagine. Added together. Layout cuts 
your development time bv up to 70%. 


Welcome to the 1990s 


Ready to jump into the 9057 Get Layout 
today. It’s available for just $199.95. Or for a 
glimpse of the 90s, see the Layout video tape 
for just 59,95, Give us a call at 


1-800-533-5644 
In Massachusetts call (617) 567-0037. 
E- 
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ЭТАТЕ ОҒ ТНЕ АВТ 
NETWORKING 


Want to Catch 
Some Zs? 


For many small networks, a full-fledged LAN may be overkill; 
that's where zero-slot LANs come іп 


ero-slot LANs are 

nothing new: they 

have been around 

for a few years 
now. But this type of peer-to- 
peer ГАМ now offers some 
additional intelligence and 
newly enhanced utilities. Be- 
cause of these improvements, 
ZSLs qualify as à proven 
state-of-the-art option for 
those who need low-cost, 
easy-to-install and -maintain 
file transfer, peripheral-shar- 
ing, and file-sharing capabili- 
ties (see table 1). 

À ZSL is so named be- 
cause, instead of taking up 
one of your microcomputer's 
expansion slots, 11 can be 
plugged into a serial or paral- 
le! port. Such a peer-to-peer 
device easily connects com- 
puters and peripherals and in- 
expensively provides capabil- 
ities such as file transfer and 
sharing; drive and printer re- 
direction, allocation, and optimization: 
automatic file backup; E-mail; print 
spooling; and other networking benefits. 
Peer-to-peer networks do not require a 
dedicated file server; they provide you 
with access to files on other users’ hard 
disks. 

ZSLs come in several forms. They can 
consist of intelligent hardware switches 
and adapters, software alone, or a combi- 
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Janet J. Barron 


nation of hardware and software. You can 
usually install one in a matter of min- 
utes. It would take much longer to install 
a full-fledged LAN. 

You can configure a ZSL in a star, 
ring, point-to-point, or bus topology. 
You can connect from two to about 30 
nodes, depending on the ZSL, contig- 
uratiou. conditions, applications, and 
type of system. You can then daisy chain 


several of these work clusters 
together with currently avail- 
able products. 

À ZSL can cost anywhere 
from $75 per node to several 
hundred dollars per node (see 
table 2). You can get a basic 
ZSL for one-tenth to one-half 
the price of a larger. more 
powerful type of LAN—the 
installation costs alone for a 
full-blown LAN can amount 
to thousands of dollars. Іп ad- 
dition, with a peer-to-peer 
network, vou needn't dedicate 
an employee to maintaining 
the system—another benefit 
that adds to its cost effective- 
ness. (For some real-world 
examples, see the text box 
" Different Strokes for Differ- 
ent Folks" on page 220.) 

Peer-to-peer networks are 
available with features that 
range from basic (i.e., simple 
file transfer and peripheral- 
sharing capabilities) to high- 
level (i.e.. complex file sharing. ports 
that can be configured as either serial or 
parallel. software pop-up utilities with 
some buffer memory, and the ability to 
tie into other LANs and wide-area net- 
works [WANs]). (For a review of low- 
cost peer-to-peer networks, see “Мег- 
works of Peers" on page 142.) 

While the numbers vary widely, Pete 
continued 
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ӘТАТЕ ОР ТНЕ АВТ 
WANT ТО CATCH SOME 7-5? 


Table 1: Typically, ZSLs provide fewer features than full-fledged LANs, but 
they also cost less and are easier to install and maintain. This table provides a 
quick-reference comparison af ZSLs versus high-level LANs. 


ZSL 


Less expensive per node. 

Easier to install and maintain. 

Less node capability and more limited 
distances between nodes. 

Does not tie up computer's expansion 
slots. 

Мо need їс dedicate one computer as 

a server, 

Provides sufficient capabilities for low- 
level users needs but not enough high- 
level features for sophisticated users 
Easy to move and reconfigure. 

Most are not powerful enough for power 
users needs. 

Even using а parallel port, speeds are 
still relatively low. 

Difficult to link to minicomputers, 
mainframes, and other LANs and WANS, 


Peterson, president of Digital Products, 
a zero-slot LAN firm, has some ballpark 
figures showing that about one-third of 
all networked microcomputers are con- 
nected via peer-to-peer or low-level 
LANs, as opposed to server-based 
LANs. If Peterson's statistics are accu- 
rate, these numbers show that a tremen- 
dous number of ZSLs (especially the 
new, higher-speed, increased-capability 
types) are in place and being used either 
by personnel in small firms or to connect 
the work clusters of larger companies. 


Ап Infinite Varietv 

As the lines between microcomputers 
and workstations are rapidly disappear- 
ing, so are those between some of the lat- 
est feature-packed ZSL products and 
what used to be called "full-featured" 
LANs. With almost any product or tech- 
nology that fills a need and gains a fol- 
lowing, a variety of iterations (and names 
for those iterations) come down the pike 
and either confuse or clarify the issue. 
ZSLs are no different. 

Peer-to-peer networks have various 
names and work in a variety of ways. 
Well over a dozen firms offer ZSLs. 
Ámong the names these firms use for 
their products are 


* zero-slot LAN (LANLink 5X aad 3X) 
* sub-LAN (NetCommander) 

* peer LAN (LANtastic) 

* file transfer/resource-sharing software 
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Full-featured LAN 


More sophisticated network features. 
More node capability and fewer node 
distance constraints 

More speed and power for user 
applications. 

Capabilities may exceed low-level 

users' needs but are necessary for more 
sophisticated users. 

мегу difficult ta move and reconfigure 
Considerable benefits for power users’ 
granhies-handling and storage needs. 
Lightning-fast transmission, 

Efficiently links minicomputers, 
mainframes, end other LANs and WANs. 


(ZeroNet, Brooklyn Bridge, 
and FastLynx) 
е RS-232C network (EasyLAN) 
* data-exchange system (Model 24) 


as well as a variety of generic terms, such 
as peripheral-sharing devices and lim- 
ited-function networks. 

Regardless of what ZSLs are called, 
however, the choice of a ZSL still hinges 
on what you need a network for in the 
first place. If your primary applications 
fall into the areas of peripheral sharing. 
print spooling, automatic file backup, or 
shared data, you may find that a full-fea- 
tured LAN is overkill. And if you tend to 
move devices around а lot or revise your 
file- and peripheral-sharing needs often, 
а ZSL may be your network of choice. 

On the other hand, full-featured 
LANs are idea] for applications using 
multimachine, application-specific, fast 
data transfer, number-crunching, and 
graphics capabilities. You will also find 
a full LAN appropriate when your main 
requirements are sharing applications, 
databases, and expensive peripherals 
(e.g.. hard disk drives and laser 
printers), and where graphics printing 
speeds are important. High-level LANs 
are also better if you need to link to mini- 
computers, mainframes, WANs, and 
other full LANs. 

Another feature of ZSLs is that, in 
most cases, they are TSR programs— 
they run іп the background. Thus. you 


don't need to dedicate an expensive ma- 
chine to be used solely as a file server. In 
addition, ZSL nodes tend to be more re- 
sistant than high-level LAN nodes to sys- 
tem failures because, in a peer-to-peer 
network, each node essentially operates 
autonomously (it has its own in-place 
software and hardware). 


Trading Places 

Typically, ZSLs are the right solution for 
small installations where the applica- 
tions are simple and not compute-inten- 
sive. But even in these situations, they 
are not always perfect solutions. Most 
users agree that ZSLs that use your com- 
puter's serial port simply don't provide 
throughput fast enough for true file shar- 
ing. And, as ideal as low-level LANs 
with high-speed parallel-port transmis- 
sion may seem, they (and some of the 
add-ins designed to enhance their fea- 
tures) often have trade-offs. 

Naturally, since most peer-to-peer 
networks are TSRs, you must deal with 
the usual RAM-resident disadvantages. 
If your ZSL and the applications you run 
over it all require a great deal of mem- 
Ory, you will experience a significant 
degradation in throughput. And, as with 
high-level LANs, the farther apart you 
place your networked nodes, the worse 
this situation becomes. 

Also, especially with a ZSL, the more 
nodes you have, the more you will expe- 
rience system degradation. ZSLs often 
have extreme constraints on how many 
nodes you can run. With some systems. 
you will experience optimal operating 
conditions with only two or three con- 
nections. In addition, most ZSLs have 
significant limitations on the number of 
microcomputer clusters you can daisy 
chain. 

There are ways, however, to enhance a 
peer-to-peer network's performance. 
When you want to use a ZSL to connect 
multiple nodes to à single server while 
maintaining current printer ports, you 
can obtain an add-in board called the 
ParaPort for The SoftWare Link's LAN- 
Link 5X system. 

With this PC-compatible four-port 
parallel expansion board, vou can use 
parallel ports beyond LPT1, LPT2, and 
LPT3. in addition, you can install up to 
four ParaPort boards in your computer. 
providing à total of 16 parallel con- 
nections—each of which transmits at 
500,000 bps. The ParaPort supports bi- 
directional data flow and lets each com- 
puter function as both a server and a 
satellite. 

Sounds great, doesn't it? Generally 

continued 
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“QMS-PS 810 buyers awarded it the 


PC Week 


“(The QMS-PS 810) is much faster 
than the LaserWriter ПМТ ...In all, 


choice over the LaserWriter IINTX.” 
Jim Heid - Macworld 


“What sets this 300 dpi printer 
(QMS-PS 820) apart is speed. QMS 
has designed a printer controller that 
pushes PostScript and the Canon en- 
gine to the limits of their performance" 
Electronic Publishing & Printing 


"If you're looking for a laser printer 


with a PostScript language controller 
(and the famous 35 Adobe fonts built 


[8 ‘hen it comes to PostScript 
В Er printers, even our plugs 
= аге impressive. 


into ROM), take a look at QMS5 
superb PS 810” 


Jim Seymour - PC Magazine 


It's no surprise that both Mac® and PC experts 
have awarded these Adobe® PostScript® printers 
rave reviews. After all, both are engineered and built 
by QMS®, a company famous for introducing cost 
effective laser printing solutions. 


QMS equipped both of these 300 dpi printers 
with 35 resident PostScript typefaces. So you get 
near typeset output with the wide-open design flexi- 
bility of PostScript. Next, to assure compatibility in 
practically any environment, QMS made AppléTalk?, 
RS-232 and Centronics® Parallel interfaces standard. 


Then, to give you even more flexibility, they 
added HP® LaserJet+™, HP-GL® and Diablo® 630 
emulations. 


The QMS-PS 820 


And the final touch is QMS's own ASAP™ 
technology (Advanced Systems Architecture for 
PostScript). ASAP decreases page processing time 
to give you fast first-page-out performance in both 
the QMS-PS® 810 and QMS-PS 820. 


So, if you're looking for a reliable PostScript 
printer, listen to the experts. Then call for the QMS 
dealer nearest you. And plug into one of the great 
laser printer success stories of our time. 


1-800-523-2696 


The following are trademarks of their respective companies: QMS, QMS-PS, ASAP of OMS, Inc. Adobe, 
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of ZiftDesis Publishing, Inc. Electronic Publishing & Printing of McLean Hunter Publishing Inc. 
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STATE OF THE АНТ 
WANT TO CATCH SOME 25? 


Different Strokes 


for Different Folks 


n Dallas, Texas, full-time attorney 

(and part-time computer aficionado) 
Bill Knight had a problem. He had pur- 
chased for his small company a laser 
printer and two computers—an XT 
clone and a portable. Besides carrying 
out billing duties, Knight's office per- 
sonnel also spent lots of their time creat- 
ing and printing (and later archiving) 
forms. 

The secretaries had both machines 
tied up constantly (often redundantly) 
performing these tasks, leaving the at- 
torneys unable to use them. In addition, 

| when there was a need to print wills or 

| other important documents, the laser 
printer was always busy on routine bill- 
ing tasks. 

Over the previous 2'4 years, the com- 
puters and peripherals in Susan Post's 
Cambridge, Massachusetts, financial- 
planning office had gradually prolifer- 
ated. Recently, Post realized that she 
and her associates had become over- 
whelmed trying to deal with the resul- 
tant tangle of wires. They were also 
frustrated by their inability to connect 
the company's four computers, laser 
printer, letter-quality printer, plotter, 
and communal files, which they all 
needed from time to time. She knew 
something had to give. 

Knight and Post were stymied. They 
both had to find a way to address their 
needs with minute budgets, a minimum 
of technical expertise, and no funds to 
pay for even a part-time network per- 
son. In addition, the installation and 
maintenance time and effort that a full- 
blown LAN required intimidated both 
business owners. 


speaking, it is. But be aware that your 
computer does not see the ParaPort as a 
standard parallel port. Thus, if your ma- 
chine has a ParaPort installed in its only 
parallel port, you can't drive a printer 
from it; you must use the port for a LAN. 
If, however, you have two parallel ports, 
you can run both a LAN and a printer. 
Assuming that you don't need all the 
bells and whistles of a high-level, hard- 
ware-based LAN, a basic ZSL is less ex- 
pensive and more easily installed and 
maintained. But if you want to connect 
more than four or five users on a simple 
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A SIMPLE ZSL 
SOLUTION 


System 1 System 2 | 


Figure А: Anight chose а basic 
ZeroNet ZSL to connect his two 
computers and laser printer. He 
linked his computers with the cable 
and intelligent serial-port hardware 
adapters included with the system. 


А Many-Sided Solution 

At about the same time, the attorney and 
the financial planner heard the term 
"zero-slot LAN." Independently of 
each other, they began to investigate 
this type of peer-to-peer network to see 
whether it might meet their needs. 
Eventually, both Post and Knight de- 
cided that a ZSL was what they were 
looking for. 

Knight connected his two computers 
and laser printer with a simple station- 
to-station hookup using telephone cable 
and two intelligent hardware adapters 
that he plugged into his computer's 


peer-to-peer network or take advantage 
of the sophisticated benefits that full 
LANs offer, you'll have to add some sys- 
tem enhancements that run into money 
and increase the complexity of the net- 
work. As you add features to a ZSL, the 
price per node rises, and your system 
will soon come close to costing as much 
as a full-featured LAN that would pro- 
vide you with more bang for the buck. 


Growing by Leaps and Bounds 
Advancements in peer-to-peer technol- 
ogy have kept pace with improvements in 


serial ports (see figure A). He didn't 
immediately maximize the use of the 
ZeroNet system. But he knew he could 
expand the network (to up to 10 PCs) as 
he added more machines and memory- 
hungry peripherals. 

Knight had the network up and run- 
ning in about 10 minutes by connecting 
a 25-pin intelligent hardware adapter to 
each of his computers' serial ports and 
attaching the vendor-supplied cable's 
modular plug to the adapter. The laser 
printer was already hooked up to the 
first system's parallel port. He used 
ZeroNet's automatic program to install 
the ZeroNet software. At bootup, the 
software ran a setup program that de- 
fined the peripheral that his PC would 
share, as well as how he would access 
the laser printer and how the other com- 
puter's remote resources would map to 
his primary system. 

Because Post had more sophisticated 
needs, she purchased a more complex 
ZSL system. She opted for a Software 
Link LANLink 5X network running 
single-user PC-MOS. To give all the 
machines access to the server, she in- 
stalled a ParaPort in the server. A Para- 
Port is а four-parallel-port card that 
gives the machine a total of seven paral- 
lel ports, three of which you can use for 
standard print devices such as a printer 
or plotter. The other four you can use 
for network connections (see figure B). 

Thus, Post obtained an expandable 
hybrid system providing file transfer, 
file-sharing, and program-execution ca- 
pabilities as well as extra speed. With 
this scheme, she knew that down the 
road, she could add several new inex- 


LAN technology as a whole. Some of the 
current ZSLs now furnish tremendously 
boosted speeds and automatic tape back- 
ups of each system machine. Other ZSLs 
provide enhanced graphics capabilities 
(e.g., the use of sophisticated printer 
fonts and cartridges) and ports to mini- 
computers and mainframes. 

Many users can still comfortably meet 
their needs with a basic peer-to-peer 
network that plugs into their computer's 
RS-232C port and transfers data at 
115,000 bps. However, in today's infor- 
mation-driven world, others think this 


pensive ASCII or unterminal stations, 
each of which would support a serial or 
parallel device. An unterminal 15 а 
monochrome EGA or VGA monitor 
with a hard-switch AT/XT keyboard. 
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By adding a 386 or 386SX system with a 
math coprocessor, Post's office could 
produce electronic-publishing output 
and perform graphical analyses of its 
client’s portfolios. 


A MORE SOPHISTICATED ZSL SOLUTION 


5X 


5X connection E 5X connection 
| НЕТ 


System 4 
node 


LPT 1 


ParaPon 
4-port paraliel card 


system 1 


(386 ог 3865X | Com 1 
nondedicated 
server) 


. Serial printer 


LPT3 


All these devices 
can be shared 
by the nodes, 


| Plotter 


Figure B: In this LANLink 5X/PC-MOS hybrid network, System 1 is running 
single-user PC-MOS. To give the nodes access to the server, Post installed a 
ParaPart card (four parallel ports) in the server. This system provides full file 
transfer, file-sharing, and program-execution capabilities. 


rate 1s too slow. 

One of the most important ZSL im- 
provements has come from the expanded 
ability of some peer-to-peer products to 
plug into your machine's parallel port 
and run at 500,000 bps. LANLink 5X, 
for instance, can use either serial or par- 
allel ports to connect PCs and periph- 
erals. Up to 16 nodes can be networked 
to one server PC, which can be either 
dedicated or nondedicated. Using this 
system, you can choose either serial or 
parallel connections for your PCs and 
peripherals. 


You can connect up to 16 PCs, Р5/25, 
and laptops by using a plug-in parallel 
port device with 3X-Linkl16. This TSR 
can securely transfer files in the back- 
ground at 500,000 bps and provide you 
with an internal E-mail capability. It can 
also connect your devices to other work- 
stations or servers on another network 
and, with an optional program, perform 
printer sharing and spooling. 

ZSLs such as 3X can now fill your 
heavy-duty computing needs as well, in- 
cluding the ability to access plotters and 
use optical drives to store large graphics 


files. А NetBIOS-compatible version of 
3X supports multiuser software pack- 
ages, provides file and record locking, 
and allows you to connect single-floppy 
disk drive workstations. 

There are as many ZSL enhancers 
available today as your finances will 
bear. Among them are system utilities, 
gateways, cards, and adapters that a ZSL 
can use to perform more like a full-fea- 
tured LAN. 

For instance, there are Ethernet cards 
that offer diskless remote booting and se- 
lectable I/O base addresses as well as 
diagnostic LED displays that let a peer- 
to-peer network monitor real-time ca- 
bling signals. With these cards, vou can 
also increase the number of nodes your 
system can handle and the distances be- 
tween nodes. Other ZSL options include 
a variety of protocol converters and 
Ethernet or Token Ring ports, along with 
serial and parallel interfaces that let you 
use peer-to-peer networks as communi- 
cations servers. 

You can also obtain some high-level 
operating systems for low-level ZSLs that 
gentrify a network and enable you to run 
a ZSL in a small amount of base mem- 
ory. LANtastic's NOS (for network op- 
erating system) allows you to use pass- 
words and audit trails for security 
purposes. Using PC-MOS from The 
Software Link, you can turn à peer-to- 
peer network into a multiuser, multitask- 
ing hybrid network. 

The term “sub-LAN” was coined and 
trademarked by Pete Peterson to refer to 
a more full-featured ZSL. Н means ап 
asynchronous, peripheral-sharing box 
with smarter firmware and software. 
You can now take advantage of sub- 
LANs, which inexpensively provide 
fault tolerance by backing up all the PCs’ 
hard disks on the network. In addition, 
they provide loosely coupled gateways to 
a mainframe, as well as more architec- 
tural flexibility. NetCommander can al- 
ready support 3278 emulation and will 
soon be capable of using fax servers. 

In tandem with some of the higher- 
level peer-to-peer networks, you can 
now use ISDN to plug into the benefits of 
using both voice and data at the same 
time. With LANLink 5X and PC-MOS 
or an emulation product used with an 
ISDN terminal adapter, for example, you 
can nów take advantage of available 
ISDN services on either a DOS terminal 
or a MOS host. 

Under certain circumstances, with this 
combination of a ZSL, a special operat- 
ing system, and the enabling ISDN tech- 
nology, you can perform file transfers 

continued 
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COSTS: SUB-LANS VS. LANS | 


Table 2: A comparison of the estimated 5-year operating costs of a typical 
sub-LAN and a full-featured LAN. In this example, the sub-LAN would cost 
only about one-sixth as much as a LAN. The figures are per port and do not 
include automatic backup. (Information is courtesy of Digital Products, Inc.) 


Expense 


Hardware and software 
t$ year network support 
5-year maintenance 


Total 


without sacrificing voice capabilities. In 
addition, without the use of cabling, you 
can rapidly bring up a database over an 
ISDN switch, share screens with other 
users, share peripherals over long dis- 
tances (either local or wide area), and 
even carry on a teleconference. 


Yes, No, and Maybe 

With increased speeds gained from plug- 
ging peer-to-peer networks into a com- 
puter's parallel ports, ZSLs became 
more viable alternatives to hardware- 


Sub-LAN 


LAN 


$1400 
5000 
700 


$350 
500 
1/5 


87100 


81025 


based LANs. But because serial-based 
ZSLs are easier to install and use, paral- 
lel-based peer-to-peer networks have not 
caught on in as rapid or as serious a fash- 
ion as industry leaders thought they 
might. 

Some users are now going to another 
relatively new networking scheme called 
the wireless LAN (see “On the Radio" 
on page 224A). Because this alternative 
cutting-edge technology is gaining in 
popularity, ZSL developers may decide 
to create more sophisticated peer-to-peer 


networks. They may come out with ZSLs 
that can combine the use of either the 
parallel or the seria! port and an inexpen- 
sive hardware card to provide benefits 
similar to those currently derived trom 
high-end LANs. 

Is there currently а place for ZSLs? 
Well, yes, no, and maybe. The best 
answer is yes, because of the new en- 
hancements to this type of peer-to-peer 
LAN. Most people agree that, for some 
applications and for some types of instal- 
lations, there is a niche for ZSLs, and 
there probably will be for some ішпе to 
come. 

It is possible—even likely—that ZSLs 
will evolve into a more hardware-like 
product. This type of hybrid network 
would provide advanced features and 
benefits—priced higher than today's, yet 
lower than full-featured LANs—and re- 
quire far less support. If that scenario 
evolves, would this type of peer-to-peer 
network stil] qualify as a true ZSL? 
Probably not. @ 
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The chart says it all. 

Both the new Super VGA Tatung 98X 
Omniscan monitor and NEC’s Mulusync 3D" 
monitor offer up to 1024x768 resolution, 
superior 0.28mm dot pitch, and compatibility 
with IBM's newest monitor, the 85157 

But the remarkable Tatung 98Х Omniscan 
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Today, Tatung performance and value lead 
the industry. 

In a recent comparison of 26 monitors from 
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another Tatung monitor first in performance. 
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On the Radio 


Wireless LANs give new meaning 


or all its high-tech 
glitter, the most im- 
portant parts of а 
LAN are the wires 
that tie it together. Choosing 
the right cabling is fraught 
with uricertainty, and install- 
ing it can be very expensive 
and disruptive to an opera- 
tion. Eliminating the need for 
expensive cabling 15 the main 
attraction of wireless LANs. 

Wireless LANs provide a 
flexible alternative to tradi- 
tional, cable-bound networks. 
They let vou move network 
nodes, instead of having 10 
hard-wire your configuration 
when you instal! the cabling. 
They also provide networking 
where cable installation is too 
expensive or impractical. Fi- 
nally, they provide portable 
nodes for your network, let- 
ting you bring the power of 
the network to bear where it is 
needed. 

While wireless LANs share many fea- 
tures with standard networks, they take 
many different approaches to the ques- 
tions of node addressing and network se- 
curity. The differences reflect the wire- 
less nature of their communications. 


Keeping in Step 
As on standard LANs, all computers on 
a wireless network must follow the same 
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to the term "ether " net 


Sorin Davidovici 


protocol for sending and receiving data. 
Over the years, various manufacturers 
have developed and used several proto- 
cols. Although computers with different 
protocols normally can't communicate, 
all protocols implement similar func- 
tions to achieve the ultimate goal: accu- 
rate transfer of data between computers. 

Major computer manufacturers often 
have their own proprietary data transfer 


protocols. While they work 
well. thev do not allow you to 
easily mix and match com- 
puters from different manu- 
facturers. To remedy this, a 
set of "open" protocols is 
emerging that, by being in the 
public domain, will be avail- 
able to all manufacturers and 
will enable all computers to 
communicate. The Interna- 
tional Standards Organization 
has developed a model for 
these protocols. 


Model Building 

The Open Systems Intercon- 
nection (OSI) Model de- 
scribes a computer communi- 
cations protocol in terms of 
seven layers that provide the 
major communications func- 
tions (see figure 1). Each of 
the layers takes data from the 
lower layer, adds value to it, 
and then passes it to the next 
higher layer. Wireless LANs 
are concerned only with the layers that 
govern channel access and raw data 
transfer. 

The Physical layer of the OSI model 
addresses the physical trausmission of 
raw data over the communications link. 
The protocol associated with the Physical 
layer specifies signal voltages, signaling 
rates, and other physical quantities to 
continued 
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THE OSI MODEL 


Application layer 
Presentation layer 


Session layer 


Transport layer 


Network laye | 


Data-link layer 


Physical layer 


Figure 1: The OSI Model consists of 
seven protocol layers that allow 
dissimilar computers and applications to 
communicate and share data. Wireless 
LANs concern themselves with the 
Physical and Data-link layers of the 
model, which describe the physical 
nature of the connection between two 
machines and an error-free method of 
data transmission over that connection. 


ensure that, if you send a 1, all com- 
puters connected to the network receive a 
1 and not a 0. The Physical layer is the 
domain of electrical engineers. 

The Data-link layer takes a physical 
connection capable of transmitting raw 
data and transforms it into a link capable 
of error-free data transfer. At the sender, 
this layer breaks messages up into data 
frames (typically a few hundred bytes 
each). At the receiver, it processes the 
incoming frames, acknowledges the 
frames received correctly, and causes 
those received in error to be re-sent. The 
Data-link layer attaches special bits to 
the raw data that mark the beginning and 
end of each frame and enable the receiver 
to recognize the presence of any channel- 
induced errors in the received frame. 


Gaining Access 
Point-to-point communications—such as 
those between a terminal and a com- 
puter—are easily handled by the proto- 
cols associated with the Physical and 
Data-link layers. Communications that 
involve more than two entities sharing 
the channel, however. are more complex. 
For example, consider an office net- 
work where several computers share a 
channel (called a broadcast channel) that 
they all can access simultaneously. To 
understand the difficulties associated 
with broadcast channels, think of a sim- 
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ple telephone conversation as opposed to 
a conference call. In a two-party tele- 
phone conversation, it is usually easy to 
determine when you should speak and 
when you shouldn't and, thus, to have an 
orderly exchange. Contrast this to a con- 
ference call where, when one person fin- 
ishes speaking. several people break in 
at the same time. In this case, access to 
the medium requires a more sophisti- 
cated protocol. In data communications, 
the IEEE's 802.x family of protocols is 
designed to do just that. The most popu- 
lar 15 Ethernet, described in the IEEE 
802,3 protocol. 

The unique features of wireless net- 
works are concerned with the channel- 
access and data transfer functions of the 
OSI model. Basic to wireless communi- 
cations is the Physical-layer implementa- 
tion, which allows wireless transfer of 
data over a broadcast channel. Two 
major new technologies exist that per- 
form this function: spread-spectrum and 
photonic communications. 


Across the Spectrum 
In 1985, the Federal Communications 
Commission (FCC), which governs the 
allocation of spectrum (1,е., frequency 
bands) in the U.S., allocated several fre- 
quency bands to communications sys- 
tems that use a new form of modulation 
called spread-spectrum (58) modulation. 
Its assigned frequency bands are 902 
MHz to 932 MHz, 2400 MHz to 2483 
MHz, and 5725 MHz to 5850 MHz. 
Although SS modulation is new to 
commercial communications systems, it 
has been used in military communica- 
tions systems for several decades. Simple 
forms of SS modulation are very similar 
to the АМ and FM systems used in com- 
mercial broadcasts. 


Piggyback Data 

АП wireless communications systerris, 
whether they transmit analog or digital 
data, superimpose the data on an auxil- 
iary signal called a carrier. This carrier 
enables the receiver to separate the de- 
sired signal from many active signals 
and limits mutual interference. The am- 
plitude, phase, or frequency of a carrier 
signal is modulated (modified) accord- 
ing to the information to be sent. The re- 
ceiver detects these changes and recovers 
the original information. If the carrier 
signals are appropriately spaced in fre- 
quency, the modulated AM or FM sig- 
nals will not overlap. Thus, even though 
the input signals share the same frequen- 
cy band, the modulated signals are sepa- 
rated in frequency. The frequency sepa- 
ration makes it possible to extract the 


signal of interest from a multitude of sig- 
nals active at the same time. 

А carrier signal is simply a sine-wave 
signal. Receivers select specific signals 
by using a filter tuned to the appropriate 
frequency. АП other signals, which are 
simply interference, are eliminated. 
Once the signal is snatched out of the 
ether, the receiver extracts the informa- 
tion contained in it in a process called de- 
modulation. If the signal in question 
originates at a commercial FM station. it 
most likely carries music and speech that 
are amplified and played through the 
speakers after being demodulated. In 
data communications, the data 1s extract- 
ed by the Physical laver and passed on to 
the Data-link layer. 


Spectral Gains 

In addition to extensive use in commer- 
cial radio broadcasts, AM and FM have 
found applications in data transmission 
modems. Figure 2 illustrates AM and 
FM signals modulated by a 11010 data 
pattern. Note that both systems trans- 
form data represented by 0з and 15 into 
15 and —1s, which are better suited for 
transmission. 

Simple SS modulation is a slightly 
more complex form of AM and FM. In 
addition to the carrier, it uses a second 
auxiliary signal іп the modulation pro- 
cess. This signal is a user- or network- 
specific digital code with a much higher 
transfer rate than the data (1.е., the dura- 
tion of an auxiliary-code bit is much 
shorter than the duration of a data bit). 

SS modulation techniques are charac- 
terized by the use of a spreading code as 
an auxiliary signal. The most popular 
techniques are direct-sequence (DS) and 
frequency-hopping (FH) spread spec- 
trum. Simple forms of DS-SS modula- 
tion are very similar to AM, while sim- 
ple forms of FH-SS resemble FM. 

Both 05-55 and FH-SS systems multi- 
ply the data and the auxiliary code to- 
gether and then modulate the carrier by 
the resulting signal. Ап important attri- 
bute of SS systems is the processing gain. 
The processing gain 15 simply the num- 
ber of spreading-code bits (commonly 
called chips) that fit in a data bit. Figure 
За shows ап SS system with а processing 
gain of 4. It takes the data pattern 11010 
and multiplies it by a spreading code (in 
this case, 1011 0010 1011 1001 0100) 
that contains four times as many bits as 
the data signal, resulting in a signal with 
a higher rate than the incoming data. 

Because the spectral requirements of a 
digital signal (1.е., the required band- 
width) and the signal rate are directly 

continued 
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TRANSMITTING DATA VIA RADIO 
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Figure 2: (a) Transmitting digital data using AM and FM communications requires 


that you first transform binary Os and Is into a form that analog systems can use 
more easily. (b) For AM transmission, you represent the data by modifying the 


voltage of the carrier signal. (с) In FM transmissions, you represent data through 


changes in frequency. 


SPREAD-SPECTRUM DATA TRANSMISSION 
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Figure 3: (а) То encode data in a direct-sequence spread-spectrum system, you 


convert the input data to a usable form, multiply this by the spreading code, and send 


the results to the AM transmitter. (b) To decode the signal, you multiply it by the 
spreading code and convert the resuits into binary Os and Is. 
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| | | -— Modulation signal (data) 


proportional, the modulated signal re- 
quires four times the bandwidth of the 
original data. The term "spread-spec- 
trum" is derived from the increase in 
signal bandwidth indicative of the pro- 
cessing gain. Practical systems use a pro- 
cessing gain of 10 to 1000 or higher, de- 
pending on the application. 

Figure 3b shows how a system demod- 
ulates the combined data and spreading 
signal. The receiver knows the spreading 
code and multiplies it by the input signal 
to recover the original data. 


Keep Out 

To recover transmitted data, you have to 
know the spreading code that is used at 
the transmitter. The code also prevents 
others from eavesdropping on your com- 
munications. Although a processing gain 
of 4 1s useful in illustrating an example, 
it is not very useful for ensuring data pri- 
vacy. А would-be eavesdropper could 
simply use all possible combinations of 4 
chips per bit (1.e., 16 combinations) and 
decode the original data. However, even 
a modest increase in processing gain to 
16 increases the number of possible 
spreading patterns per bit to over 64,000: 
the eavesdropper would have a much 
more difficult task in decoding the data. 
А processing gain of 1000 makes eaves- 
dropping virtually impossible. 

The same mechanism that makes un- 
authorized reception of a DS-SS signal so 
difficult makes the simultaneous opera- 
tion of SS systems possible. In AM or 
FM systems, you differentiate signals 
based on their carrier frequency. In SS 
systems, you differentiate among signals 
by their spreading code; the carrier fre- 
quency of all signals is the sarne. Differ- 
ent spreading codes let many computers 
share a common channel. This channel- 
access method is called code-division 
multiple access. With CDMA, all users 
have the same carrier frequency. What 
separates the many simultaneous signals 
at the receiver is the specific spreading 
code assigned to each one. 

Consider, for example, the situation 
depicted in figure 4. Multiple signals are 
present simultaneously at the receiver, 
and all signals share the same carrier fre- 
quency. But unique to each signal is its 
spreading code. The receiver has the 
same spreading code as the signal in- 
tended for it. By multiplying the in- 
tended signal by the replica of the spread- 
ing code stored at the receiver, you 
produce a steady high level from the de- 
correlator. The other signals present at 
the receiver's input have a different 
spreading code. Their output appears as 

continued 
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Figure 4: The code-division multiple-access method of data recovery separates 
overlapping signals on the same carrier frequency. Spread-spectrum systems use the 
spreading code for this purpose. This ensures that only one signal produces valid 
data. Other signals produce noise when decoded at the receiver. 


noise. Provided that not too many of 
these signals are present, the receiver 
will be able to correctly recover its in- 
tended data. 

FH-SS systems are very similar to FM 
systems. In FH-SS systems, the spread- 
ing code is used to change the nominal 
frequency of the carrier from time to 
time. The "hopping rate" refers to the 
number of times per second the carrier 
frequency changes. 

In an FH-SS system, the data changes 
the frequency of the carrier by a fixed 
amount above or below its nominal fre- 
quency depending on its polarity. Many 
FH-SS systems can coexist because the 
nominal carrier frequencies are contin- 
ually changing. For as long as any two or 
more signals do not take the same nomi- 
nal carrier frequency at the same time, 
they will not interfere with each other. If 
the system is properly designed, this 
kind of interference will occur very in- 
frequently. As the number of active sys- 
tems increases beyond a threshold, the 
mutual interference becomes more fre- 
quent, and eventually the system be- 
comes unusable. 


Networking with Light 

You can transmit information using even 
higher frequencies than those used by the 
55 systems. One example of this 15 an in- 
frared TV remote controller. The same 
principle can be used to send information 
from any transmitter to any receiver, not 
just from a remote control unit to a TV. 
Systems that send and receive informa- 
tion using light are called photonic. 

Just as a cable connects all the com- 
puters in a conventional LAN, a photonic 
system must provide unobstructed access 
to a common reflecting surfacc (such as a 
ceiling). This surface provides a broad- 
cast medium that all transmitters and re- 
ceivers can access simultaneously. Inter- 
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ference in such а system comes from 
other photonic sources, such as sunlight, 

Thus, as with SS systems, the Data- 
link layer of a photonic system must en- 
sure that the data is received correctly. 
Because the interference encountered by 
photonic systems is different from inter- 
ference in SS systems, the error-detec- 
tion and -correction mechanisms are also 
different. 

Differences in the technologies em- 
ployed in SS and photonic devices carry 
over into their areas of application. 55 
technology is simple radio communica- 
tions. It has the ability to penetrate obsta- 
cles, such as walls and closed doors, and 
it links computers even if they are lo- 
cated in different (but not too distant) 
rooms. Photonic devices need a line of 
sight; they operate best in large, wide- 
open areas where they have an unob- 
structed line of sight to a common reflec- 
tive surface. 


LAN Choices 
In an office environment, the important 
question is not whether you need a net- 
work, but what kind of network services 
you need. The simplest network function 
is sharing expensive peripherals. You 
don't need a full-fledged network for 
this. Cheaper alternatives, such as pe- 
ripheral-sharing devices capable of con- 
necting from two to eight users, are all 
you require. The cost associated with 
these devices generally varies between 
$50 and 8100 per node, and they are ca- 
pable of transferring data at speeds as 
high as 9600 bps. Whether the periph- 
eral-sharing devices are the manually 
operated variety or the more expensive 
automatic ones, they still need to have 
wircs attached to the computers and the 
peripheral devices. 

Take a basic peripheral-sharing device 
and add more electronics and some mem- 


ory-resident communications programs, 
and you enter the domain of data switch- 
es. These offer all the advantages of the 
peripheral sharers plus the ability to ex- 
change data. You can use them to imple- 
ment E-mail and file exchange. The 
maximum number of ports available in- 
creases to as many as 48 or even 64, and 
the data transmission speed is usually 
19,200 bps or higher. At $100 to $250 
per node, data switches are more expen- 
sive than simple peripheral sharers, but 
they still require that you cable all the de- 
vices together. 

If, on top of all the above services, you 
need to share applications software, your 
only solution is to install a true LAN. 

Where do wireless LANs fit in this 
scheme of things? Most wireless LANs 
consist of devices that implement the 
Physical and Data-link layers and use a 
memory-resident program to provide ac- 
cess to the functions of the wireless de- 
vice. The memory-resident program 
serves ав a substitute for (and imple- 
ments a subset of) the functions normal- 
ly implemented in the upper layers of the 
OSI model. 


In the Field 

You can buy wireless networking prod- 
ucts from a number of companies. The 
cost and sophistication of these products 
vary widely. Undoubtedly, two of the 
most sophisticated (and expensive) sys- 
tems are the Agilis system and the AR- 
LAN system. 

The Agilis system, available from Agi- 
lis Corp. (Mountain View, CA), consists 
of a small, portable computer you can 
configure using different modules. The 
wireless communications module uses an 
SS technique and operates in the 902- 
MHz to 928-MHz band. The Agilis sys- 
tem's link sustains a data transfer rate of 
230.400 bps. The price of the system var- 
ies from $2000 to 520,000, depending on 
the configuration. Note, however, that 
the wireless data communications system 
can currently be used only with the Agi- 
lis computer; it cannot be removed and 
used with other computer systems. 

The ARLAN system from Telesys- 
tems SLW (Don Mills, Ontario, Canada) 
does not include a computer. It is solely a 
communications system designed to be 
used with your computer. It consists of a 
network controller unit that communi- 
cates with several network units and is 
priced at about $1200 per node. 

At the other end of the spectrum, you 
find LAWN (for local-arca wireless net- 
Work), which, at $500 per node, is one of 
the least expensive ways to implement an 

continued 
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SS network. Manufactured by O'Neill 
Communications (Princeton, NJ), it is 
about the size of a modem and connects 
to the serial port of the PC. LAWN 
comes with a floppy disk containing the 
memory-resident access program. 
LAWN consists of an SS radio operat- 
ing in the 902-MHz to 932-MHz band, 
and a microprocessor and a proprietary 
application-specific IC that implement 
all the functions of the wireless network 
without making any processing demands 
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on the host PC. The effective data trans- 
fer rate is 19,200 bps. LAWN operates in 
one of four channels, A through D. If one 
network gets too crowded (1.е., has more 
than about 20 users), you сап put up to 
three more networks on the remaining 
channels. All four networks can then si- 
multaneously operate at 19,200 bps. 
LAWN ensures data security by let- 
ting you choose one code from a possible 
65,536. You can change this code as 
often as you like. You identify the net- 
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work nodes by name. The hardware 
stores your settings in battery-backed 
memory. Therefore, recovery from a 
power outage is automatic; you don't 
have to reprogram the network. 


LAWN Operations 

Setting up and using the network is sim- 
ply a matter of activating the memory- 
resident program. You enter commands 
(except for setting operational param- 
eters such as channel number, security 
code, and node name) using menus. You 
can send mail, transfer files, and route 
printer jobs to the shared printer. 

LAWN uses AX.25 as its link-access 
protocol. AX.25 is a version of the Х.25 
packet data communications protocol 
modified for amateur radio operation. It 
uses some interesting features that salve 
problems specific to data transmission in 
wireless (radio) environments. It allows 
you to relay transmissions through sev- 
eral nodes, which extends the range of 
the system. Without using the relay func- 
tion, the transmission range 1s about 100 
to 200 feet in an indoor environment. 

Іп normal operation, LAW N automati- 
cally establishes a link, transfers the user 
data, and then relinquishes the link. 
Transfer operations take place in the 
background and are invisible to the user. 
However, LAWN does have the ability to 
manually establish and maintain а link. 
This 1s useful when you access a modem 
via the network. You should take care to 
relinquish the link at the end of the ses- 
sion. Otherwise, the device will be inac- 
cessible to others. 


Growing Up 

Advanced wireless technology has come 
of age. The first generation of wireless 
networks is already at work in small of- 
fices. The results are encouraging; the 
low traffic volume in a small office lets 
you add printer sharing and E-mail 
without the inconvenience of cabling. 

In the future, larger wireless, multi- 
ple-office networks will need increased 
range, requiring either a major transmit- 
ter power-level increase (unlikely to be 
permitted by the FCC) or a more sophis- 
ticated system design. Thus, you can ex- 
pect future systems to be grouped into 
two categories: expensive, fast, wide- 
area systems; and low-cost, slower, me- 
dium-coverage-area systems. In either 
case, vou get the benefits of a flexible, 
wireless system. i 


Sorin Davidovici holds a Ph.D. in elec- 
trical engineering and is currently work- 
ing with the U.S. Army. He can be 
reached on BIX c/o "editors. " 
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NEXOS gives you the flexibility, 
power and connectivity of 100% DOS 
and NETBIOS application compati- 


bility. Run all the applications your 


users demand and have access to 
UNIX, SNA hosts and the public net- 
work. 

With all this power it’s likely you'll 
want to put lots of data on-line. 
NEXOS large-drive support pro- 
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storage. 
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System Architect is perfect for the begin- 
ning CASE user, yet has the power and 
flexibility to meet the needs of the most 


experienced users апа 
largest applications. 
System Architect has the Windows: 


power and flexibility you ba 
need from a CASE prod- 


Multiple 
uct. It works with today’s methodologies 
most popular methodolo- User-defined 

attributes 


gies, including DeMarco/ 
Yourdon, Gane & Sarson, 
Ward & Mellor (real-time), 
entity relation diagrams, 
decomposition diagrams, 
object oriented design 
(optional), state transition 


Req uirements 


balancing 


traceability | 
Rules & Ё 


Automated 
documenta- El 
tion facility 


Import/export 
capability 


diagrams, and flow charts. It supports an integrated 
data dictionary /encyclopedia, and allows multi-user 
support both with and without a network. What's 
more, System Architect’s open architecture lets you 
easily import and export data to other products. 


"We're surprised with its flexibility and much 
taken with the idea of being able to link different 
kinds of diagrams, in effect moving between 


analysis and design and back again..." 
mation's CASE Strategies, July '89 


Cutter Infor- 


Yet System Architect is more than just powerful. It's 
easy to use. Microsoft Windows-based and graphics 
oriented, system Architect lets you get up and run- 
ning right away. And if you get lost, you can call on a 


SQL-like 
custom 


reporting 


51,395 


M Network 
“§ version 
d available 


Matrix 
reporting 


Auto 
leveling 


Integrated 
data 
dictionary 


context-sensitive help facility 
as well as a novice mode. 


“We found System Architect 
to be extremely easy to use.” 
ISI Systems, CASE Trends, 
Nov/Dec '89 


At $1,395, System Architect is 
quite affordable. It runs on 
almost any PC, and it won't 
run away with your budget. 
"Think productivity has to be 
pricey? Think again. This 
product is truly a price per- 


formance leader" System Builder, Oct/Nov '89 


If you're looking for a CASE product with power, 
ease of use, and affordability, look to QA SHORE: 


tect. It's a concept whose time has come. 
| _ е 
SystemArchitect 
Popkin Software & Systems Incorporated 


11 Park Place, 19th Floor, NY, NY 10007 
TO ORDER, CALL (212) 571-3434 


Fax: (212) 571 3436 


Supporting IBM's AD/Cycle 
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Need More Fiber? 


It can transmit more data than copper, 


hen a company 
talks about 
getting more 
fiber, it's not 
talking about oat bran. It's re- 
ferring to a communications 
médium—fiber optics—that 
provides higher speed, more 
capacity, and better security, 
for not too much more than 
today's copper cables. 

At present, you find fiber 
in the cabling that some com- 
munications companies have 
strung across the U.S. and 
under the oceans, and in a few 
data communications prod- 
ucts. In the future, though, 
you may see a single fiber 
strung to your home or office 
that carries voice, data, and 
video—including cable ТУ 
and teleconferencing. 


Why Fiber? 
Companies are beginning to 
move to fiber for several rea- 
sons. First, it can transmit more data 
faster than the alternatives. For example, 
the Fiber Distributed Data Interface 
(FDDI) supports data transmission 
speeds of up to 100 megabits per second. 
In comparison, Ethernet transmits data 
at 10 Mbps, while Token Ring transmits 
data at 4 or 16 Mbps. 

In addition, a fiber-optic network 
tends to be more secure than a copper 
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and it's more secure 


Sharon Fisher 


cable network. It's not perfect, but it's 
better. Copper networks have some prob- 
lems: They can be tapped, and they tend 
to emanate electrical signals that people 
can pick up and interpret. You can't eas- 
ily tap a fiber cable (and doing so may 
bring down the network) or monitor 
emitted signals. 

These properties give fiber other ad- 
vantages, too. Because electrical signals 


don't escape, a fiber network 
can't interfere with any sensi- 
tive electrical equipment that 
might be nearby. And a fiber 
cable between two buildings 
won't attract lightning, as a 
copper cable might. 

But these factors also make 
fiber networks more expen- 
sive to set up. For example. 
according to Nate Walker, 
product marketing manager 
for fiber optics at Hewlett- 
Packard's optical communi- 
cations division, connecting a 
PC to а standard cable net- 
work might cost $1000 to 
$1500 per node, counting the 
cost of the adapter, attach- 
ment, and the network itself. 
[n comparison, connecting an 
FDDI node costs in the range 
of $6000 to $10,000. Even 
the components themselves 
are more expensive: Where 
Ethernet components might 
cost $35 to 540 or less, FDDI 
components may cost $500 to 5600. 

Optical cable is also more expensive 
than standard cable. Some vendors are 
looking into making fiber-optic cable out 
of plastic rather than glass, which could 
bring the cost per foot down to not much 
more than unshielded twisted-pair ca- 
bling. But plastic's characteristics are 
different from those of glass. According 

continued 
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On the Threshold of a Dream 


D espite predictions—and massive 
investments by a host of compa- 
nies—videotext information services 
have never eaught on with the public at 
large. The problem may be that an on- 
line information service is an idea 
ahead of its time, or at least ahead of the 
technology needed to deliver it. 

Hypermedia—which combines on- 
line interaction and database technol- 
ogy with advanced video, audio, and 
display technologies—is a natural ex- 
tension of ASCII-based videotext ser- 
vices. However, hypermedia requires 
very high-speed communications con- 
nections to make it successful. The 
backbone of such connections will be 
the fiber-optic broadband networks 
coming your way in the 1990s. 


Service Integration 

Unlike videotext, which provides rela- 
tively slow speed data (normally via 
modem on a voice line), hypermedia 
needs something that's faster to inte- 
grate voice, video, and complex data 
streams. The first step on the road to 
such integrated services is ISDN, which 
is fast enough for only rudimentary hy- 
permedia services. 

The ISDN standard is narrowband; 
its basic rate consists of two 64,000-bps 
"B" channels that run simultaneously 
with a 16,000-bps "D" signaling chan- 
nel into subscriber premises. It is avail- 
able over speciallv balanced conven- 
tional wire pairs. А primary rate of 1.5 
megabits per second (2 Mbps in Eu- 
rope) is specialized for special circuits. 
Furthermore, ISDN is defined with 
channels of fixed bandwidth. 

While that sounds fast if you use a 
2400-bps modem, it's not fast enough to 
carry and switch certain services, such 
as high-definition video. Nor is it fast 
enough to implement certain types of 
user-shared network control, to inter- 
face directly with LANs, or to permit 
direct memory access to CPUs, 

ISDN may be sufficient for residen- 
tial users who do not require fuil-mo- 
tion video or high-resolution graphics. 
but it simply will not fit the needs of 
business, education, or industrial pro- 
cesses in the near future. The popular- 
ity of ever-faster LANs attests to this. 
But even for residential уоісе, ISDN’s 
2B + D makes little sense. The B chan- 
nel is overkill for a voice circuit; you 
can buy modems that operate within the 
range of the D channel for such things as 
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standard videotext. Getting a second 
analog loop for another voice circuit is 
not a major problem in the U.S. 

ISDN is best characterized as a carri- 
er-driven intelligent network that emu- 
lates today’s voice and slow-speed data 
systems. You would be extremely hard- 
pressed to implement a full-fledged 
hypermedia network using ISDN. 


The Broad Spectrum 

Beyond ISDN, the communications in- 
dustry has proposed a broadband ISDN 
standard for fiber-optic transmission. 
B-ISDN isn’t simply a bandwidth exten- 
sion of ISDN; it turns the original ISDN 
concept upside down. Instead of an in- 
telligent network, the carrier becomes 
somewhat passive—but with all-impor- 
tant options for variable bandwidths and 
minimum delay times. 

Control of routing and other opera- 
tions can be shared by the carrier and 
the user and driven by the user's com- 
puters. This is a big difference from to- 
day's networks because it permits true 
virtual networking. B-ISDN may make 
it impossible to differentiate between 
the carrier and the customer. In the 
U.S., there have been proposals for na- 
tionwide gigabit-per-second systems 
(like the earlier ARPANET) to connect 
universities and research centers. 

The promise of B-ISDN technology is 
so powerful and overwhelming that 
ISDN may be obsolete before it comes 
into general use. Optical transmission 
will permit new forms of broadband 
switching, as will superconductors and 
optical processors. For the first time in 
the history of communications net- 
works, there will be bandwidth to play 
with. Excess bandwidth permits a large 
fraction of the digital transmission rate 
to be used for “overhead” bits to route 
and keep track of the “payload” bits. 

The ratio of overhead to payload is 
critical. Primary-rate ISDN uses about 
5 percent of throughput for overhead 
data. At the 150-Mbps rate currently 
proposed for initial B-ISDN deploy- 
ment, about 10 percent of the channel 
throughput can be allocated for over- 
head and still yield a payload of about 
135 Mbps. Although B-ISDN overhead 
is IO times the size of the entire capacity 
of primary-rate ISDN, its payload is 
about 90 times as large. 

With 15 Mbps for control and admin- 
istrative data, you can build different— 
and potentially superior—flexible net- 


work architectures. Such order-of-mag- 
nitude changes in the ratios of overhead 
to payload permit complex routing and 
switching to be manifest on the circuit, 
instead of only at a node. Junctions can 
be simpler, networks can be extremely 
robust, and users can control routing 
and the level of service. 


Packaging Information 
Asynchronous transfer mode (ATM) is 
the generic name for a subset of the B- 
ISDN proposal. It is neither a new form 
of packet switch nor a mere extension of 
switching as most people understand it. 
Rather, ATM packets have the data 
framed in the form of a matrix enve- 
lope. The matrix is constructed as if it 
were a relational database, with point- 
ers or labels. 

This pointer technique is extremely 
powerful, permitting routing and data 
massaging as part of the transmission 
procedure itself. Pointers and envelopes 
can be contained within other envelopes 
with additional pointers, expediting the 
ready, dynamic construction of virtual 
networks that will be invisible to the 
carrier. ATM’s overhead contains its 
own signaling as part of its interface 
framing. 

ATM provides a framework that lets 
you encapsulate many kinds of data. 
However, coming up with an optimal 
network architecture, nodal design, and 
switching system for general use will re- 
quire a lot of experimentation. There 
are many questions to be answered as to 
how B-ISDN will (or can) handle video 
services, voice, and data—all mixed to- 
gether. Except for the local loop, such 
integration may be impractical. 

The exact design of standards for fu- 
ture TV and database access may even- 
tually rule the way broadband networks 
are implemented and operated, rather 
than the other way around. Experiments 
performed over the next few years will 
point the way. The IEEE and U.S. B- 
ISDN (ANSI T1.51) committees have 
agreed on common interfaces to permit 
linking fiber LANs and metropolitan 
area networks, or MANs, with B-ISDN 
systems at speeds of 100 Mbps and 
higher. 

How switching and customer equip- 
ment will handle ATM frames isn't set- 
tled yet. Standards for the services 
made available over B-ISDN, especially 
for remote database massaging and 
high-definition TV (HDTV), will likely 


have to closely match ATM designs. Со- 
ordination of such standards has only 
just begun, and some rethinking of both 
switched optical fiber and HDTV stan- 
dards models will be required to make 
them commercially viable. Fortunate- 
ly, neither standard has yet been poured 
in concrete, in terms of investment by 
carriers and users. 

A group of technical experts from the 
TV, film, computer graphics, tele- 
phone, aud signal-processing fields has 
formed the Committee on Open High- 
Resolution Systems. Its purpose is to de- 
sign a family of "friendly architec- 
tures" that would aid the standards 
bodies in harmonizing work between 
HDTV, existing transmission and stor- 
age modes, and future all-digital broad- 
band transmission systems. 

In addition to technical and standards 
questions, broadband systems engender 
many institutional problems as well. 
These range from the ease with which 
information can be transmitted and du- 
plicated (and hence ripped off) to the 
difficulties of setting tariffs. For exam- 
ple, do you charge by the bit or by con- 
nection time, and what do you do in sit- 
uations where time can be compressed 
in arbitrary ways for different services? 
Most difficult of all, how do you charge 
equitable rates on a B-ISDN system in 
which a basic telephone call can use 
64,000, or even 16,000 bps (at 5 cents 
per minute) and a 1-hour HDTV pro- 
gram runs at 100 Mbps? Charging fees 
of $18,750 per hour won't fly in the TV 
business. 


Broadband Time Line 

In one sense, broadband is here today; 
most U.S. cities are connected by a mul- 
titude of fiber-optic trunks, which 
reach virtually every urban and subur- 
ban telephone switching center. New 
applications, however, depend on going 
the "last mile" —bringing broadband 
into homes and businesses. 

Because residential use for broad- 
band would center around TV, it comes 
into competition with cable, direct- 
broadcast satellites, WCRs and video- 
disks, and plain old broadcasting. Inter- 
active broadband will come to the home 
when the cost of fiber local loops (and 
the optoelectronics needed to support 
them) make broadband an affordable al- 
ternative to copper, and when the politi- 
cal problems are resolved. 


Shifting Sands 

Widespread availability of broadband, 
in combination with powerful desktop 
computers, will bring about nothing 
less than a paradigm shift—a complete- 
ly new model—of how you view and use 
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computer-based communications. 

While used extensively in switching, 
the true power of digital computers has 
rarely been applied to networking. for 
reasons ranging from politics to igno- 
rance. While computers that switch cir- 
cuits permit some interesting new ser- 
vices—caller identification or user-to- 
user signaling, for instance—computers 
that are linked to fiber-optic-based digi- 
tal broadband networks will radically 
alter how you perceive and use networks 
in the near future. 

Why? Although digital computers 
communicate in a broadband fashion 
internally, communications between 
machines have, until now, been many 
orders of magnitude slower than their 
internal communications. The comput- 
ing side has been limited by the commu- 
nications "choke point." In the future, 
linking machines at speeds equal to or 
exceeding their internal bus speeds will 
let you create radically different net- 
work architectures. 


The HDTV Picture 

The advent of broadband networks and 
applications such as hypermedia is forc- 
ing a merger between communications 
and data processing. One of the most 
important aspects of this merger is the 
concept of an "open architecture" ter- 
minal that could act as a generalized in- 
terface between users and very high- 
speed fiber-optic networks, satellite 
networks, aad over-the-air transmis- 
sion. Such a terminal would be equally 
suitable as either a computer display or a 
video display. Specialized subsets 
would include low-cost TV-only dis- 
plays, dedicated interactive terminals 
such as automated tellers, and high-res- 
olution bulletin boards for airports and 
the like. 

This doesn't mean that microcom- 
puter maaufacturers would necessarily 
enter the TV business—or vice versa. It 
does mean that future TVs and com- 
puter monitors will be able to display 
the same types of moving images. To- 
day, conversion between standard TV 
images and computer displays is diffi- 
cult and unsatisfactory. 

Any high-resolution display, for TV 
or otherwise, uses significant computa- 
tional power, memory, and storage to 
minimize the bandwidth needed for 
data transfer over noisy transmission 
lines. With such built-in digital power, 
advanced applications for high-resolu- 
tion displays become feasible. 

From the perspective of the computer 
industry, high-resolution systems that 
recognize growth and innovation in dis- 
playing moving images will benefit by 
using open architecture based on line- 


independent representations. Some have 
called this "PostScript Video," imply- 
ing a high-resolution standard that in- 
cludes extensibility, independence from 
line and pixel parameters, a bus de- 
signed to mesh its backplane directly 
with evolving standards for digital 
fiber, and the use of modern bandwidth- 
conservation optimizations. 

If, due to consumer demand, open ar- 
chitecture terminals become commod- 
ities in the next decade, businesses will 
benefit from the immense economies of 
scale that consumer electronics brings 
to bear on the manufacturing and distri- 
bution of such displays. Conversely, if 
business, industry, and the military 
adopt high-resolution displays first, it 
could make compatible terminals at- 
tractive to the consumer market, where 
continued bickering about standards for 
HDTV threatens its timely and wide- 
spread acceptance. 

Since the existing movie and video 
plant of 24-Hz, 25-Hz, and 30-Hz (actu- 
ally 29.97-Hz) systems represents an 
enormous worldwide investment in pro- 
gramming and equipment, it is unlikely 
that а complete replacement with new 
systems will happen quickly. Only the 
high-resolution designs that are down- 
wardly compatible with these three 
basic frame rates will stand any chance 
of success. 

Upward compatibility for the future 
is equally important. The current—and 
sometimes bizarre—debate over line 
and frame rates for future TV systems 
could be laid to rest by adopting a model 
based on an open architecture. In this 
case, the interfaces between modules 
are the only things that need to be stan- 
dardized. 


Harmonic Convergence 

The use of hypermedia won't become 
widespread before the turn of the cen- 
tury. It involves the implementation of a 
fiber-optic communications network, 
the promulgation of new communica- 
tions standards, and the adoption of а 
digital-based open architecture display 
technology. as well as advances in AI, 
database technology, and expert sys- 
tems used to implement the hypermedia 
databases. 

The road is long, and there are many 
obstacles to overcome. But the benefits 
of hypermedia will make it all worth- 
while. 


Richard Jay Solomon is a research affil- 
iate at MIT's Research Lab on Electron- 
ics and is a research associate of the 
Communications Policy Program at the 
MIT Media Lab. You can reach him on 
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to Walker, plastic 15 easier to connect to, 
but it has different wavelengths and dif- 
ferent bandwidth (see the text box “Тһе 
Future Is Plastics" on page 256 in the 
January 1989 BYTE). 


The Big Bucks 
The major expense with any kind of ca- 
bling. however, is installation, mainly 
due to labor costs. Installation may in- 
volve opening up a wall and running the 
cable to each desk. When companies first 
installed telephone cabling, they often 
ran three or four times as much as they 
needed—unused twisted-pair cabling 
that can now be used inexpensively for 
networks. This isn't the case for fiber. 
For this reason, according to Walker. 
a number of companies that are stringing 
standard cable for other uses—construct- 
ing or renovating a building. or adding 
more capacity, perhaps—are also string- 
ing fiber-optic cable at the same time, 
even if they don't plan to use it anytime 
soon. Some companies only string fiber- 
optic cable between wiring closets, in 
which case the fiber could be used for a 
backbone network while twisted-pair 
goes to the desktop. Others string fiber- 
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optic cabling to every desk. The installa- 
tion itself is so expensive, says Walker, 
that the incremental cost of the materials 
is not a factor. 

Moreover, fiber-optic cable can be 
easier to install than standard cable, es- 
pecially coaxial cable, says Walker, be- 
cause it tends to be lighter and more flex- 
ible. Local building codes may also be 
less stringent for fiber-optic cable. 


Fiber LANs 

When people talk about fiber data net- 
works, they re generally talking about 
FDDI. (It's also possible to run Ethernet 
or Token Ring protocols over fiber-optic 
cable and to use some proprietary net- 
works.) Products that support FDDI have 
been coming out slowly for several 
months, and FDDI networks have been 
featured at a number of recent computer 
shows. 

Like Token Ring. FDDI employs а 
ring-shaped topologv and an electrical 
"token" to pass control of the network 
from one station to another. However, 
FDDI is not compatible with Token 
Ring. Most FDDI networks today use a 
double-ring structure where each node is 
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attached to two separate rings, transmit- 
ting data in opposite directions. This im- 
proves reliability as well as speed, be- 
cause if one ring goes down, the other 
can keep transmitting. Connecting to 
two rings is more costly, however, so 
current development efforts are aimed at 
products that will allow systems to con- 
nect to a single ring. 

At this point, FDDI 15 used primarily 
to connect high-speed PCs or worksta- 
tions to networks, or as a backbone to 
link other slower networks—just as а 
highway links neighborhoads—accord- 
ing to Walker. Workstations that are con- 
nected directly are generally performing 
intensive graphics and imaging applica- 
tions, massive file transfers, or solid 
modeling. 

Connecting to FDDI is expensive, due 
to the high cost of the optical compo- 
nents, as well as the cost of the transceiv- 
er and the FDDI chip set. For the price to 
come down, volume will have to in- 
crease, says Walker—and volume won't 
increase until the price comes down. He 
also thinks that some technology break- 
through may be required before prices 
come down. 


ot A Revolution 
In 2 Minutes 


F 
4 2 
= ъ_[ 


ЕТІРШІСЕ ІШІ 


Graphic courtesy of Aulodesk. 


Broadband Fiber 

Beyond FDDI, several standards are 
under development that will allow you to 
transmit new types of data much faster 
than you can now. To begin with, there's 
FDDI 2, a second version of FDDI that 
will support voice and video as well as 
data. Unlike today's FDDI, which has an 
independent clock rate, FDDI 2 will have 
a frame rate of 125 microseconds, allow- 
ing it to be synchronized with the com- 
munications network, Walker says. 

The communications network itself 
will be undergoing a fiber upgrade in the 
1990s, says Dan Spears, research man- 
ager for advanced transmission switch- 
ing systems for BellSouth Services in At- 
lanta. While some transmission is being 
done now over fiber, a number of data 
communications companies and Bell op- 
erating companies are working on defin- 
ing Synchronous Optical Network (stan- 
dardized optical interfaces to the fiber 
network). SONET would let you put one 
company's transmission and switching 
equipment on one end of the fiber and an- 
other company 5 equipment on the other. 

SONET could transmit two types of 
signals: 051 (digital signal 1) and DS3. 
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which support transmission at 1.5 Mbps 
and 45 Mbps, respectively—the same 
rates ТІ and T3 leased telephone lines 
use today. SONET would use what 1s 
called STS1, for synchronous transport 
signal 1, which transmits at 51.84 Mbps. 
Counting various types of overhead and 
management data, Spears says that STS1 
is just right for transporting one DS3 sig- 
nal or about 28 DSI signals. 

In addition, the SONET signals them- 
selves can be combined into larger chan- 
nels. For example, combining three of 
them results in a channel with a capacity 
of about 155.52 Mbps. And that speed 
will be the fundamental rate for broad- 
band ISDN, Spears says. 


The Big Picture 

Broadband ISDN is an attempt to support 
the many different types of communica- 
tions in use today with one network. 
These types of communications include 


* data. which ranges from low 
speeds for alarm systems, to 1200 
or 2400 bps for terminals. to 10 Mbps 
for LANs, to 100 Mbps for FDDI; 

* voice, which generally uses 64,000 
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bps but can compress to 32,000 

bps or support higher-quality rates of 
192.000 or 384,000 bps; апа 

video, Which currently runs at 

about 45 Mbps. In Europe, it runs 

at 34 Mbps and might, with high-defi- 
nition TV, require the full 155- 

Mbps channel. This is where the 155- 
Mbps figure for broadband ISDN 
comes from, 


And those are just the ones we know 
about today. 

Broadband ISDN will be able to trans- 
mit information of many different types 
using a multiplexing and switching prin- 
ciple known as ATM, for asynchronous 
transfer mode. As with X.25, informa- 
tion will be sent in bunches, called 
cells—5 bytes of header and 48 bytes of 
message. The header carries a channel 
number that tells the receiving node what 
kind of data the other 48 bytes contain. 

This encapsulation will allow one net- 
work to support both the old transmis- 
sion methods and the new ones that come 
along without having to change the net- 
work—and without the standards bodies 

continued 
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having to agree on how to do it. As it is, 
these bodies are expediting the standards 
process for broadband ISDN, so the stan- 
dard will come out this year rather than 
four years from now. 


The Potential of Fiber 

One new service possible on broadband 
ISDN is switched multimegabit data ser- 
vice, or SMDS, which would link two 
networks over a public network with 
equipment supporting the IEEE 802.6 
(metropolitan area network) protocol. 
Today. you generally have to lease а ТІ 
or T3 line to link remote LANs; SMDS 
will let vou connect the two LANs over a 
public switching facility. This would be 
more efficient for smaller customers. 

The SMDS service might be available 
from regional Bell operating companies 
within local access telephone areas, or 
LATAs, as soon as 1991 or 1992. Spears 
says. Phase 2, a few years later, will link 
local SMDS switches via interexchange 
carriers, the same way that local phone 
systems are now connected vià AT&T. 
МСІ, and Sprint. 

A pilot program under way in Heath- 
row, Florida, also demonstrates what 
might be available in the future. А fiber 
cable supporting 435 Mbps goes into 
each home. Of that, three 108-Mbps 
channels (1.е., a total of 324 channels) 
are devoted to video, while the remain- 
der can be used for voice and data (see 
the text box "On the Threshold of а 
Dream" on page 234). 


Necessary and Sufficient 
To get such services. several factors need 
to come together: standards, equipment 
from the switching companies, fiber for 
the regional Bel! operating companies, 
and tariffs (charges) from the local regu- 
latory agencies. The standards bodies are 
working to speed up the standardization 
process. Spears says that some of the 
switching companies will be ready as 
soon as 1992 or 1993, while others will 
be readv by 1995. He notes that Southern 
Bell predicts that it will be all fiber with- 
in 20 vears. But it’s the tariffs that will 
eventually determine just what services 
are available, and for how much. 

In the meantime, though, if you or 


your organization plans to use these new 
services, you need to begin thinking 
about how you can introduce fiber into 
your communications diet, and how you 
can do it as inexpensively as possible. 8 
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STATE OF THE АНТ 
NETWORKING 


Primed for 
Performance 


If your network isn't hitting on all cylinders, tune up 
the resource allocation, and you ll have it purring like а Jag 


ow can vou man- 

age the various 

resources that are 

available on a net- 
work for a wide range of 
tasks? More and more organi- 
zations are turning to distrib- 
шей processing. But тапар- 
ing a distributed system in- 
volves balancing a varying 
need for resources against a 
changing (and often unpredic- 
table) computing environ- 
ment. 

Resource allocation dis- 
plays a wide range of behav- 
iors (e.g., oscillations, chaos, 
and equilibrium) in biological 
ecosystems and human econ- 
omies—and in networks, as 
well. Thus, these behaviors, 
along with some AI tech- 
niques, can provide a basis for 
designing systems that effec- 
tively manage the capabilities 
and resources of distributed 
computer networks. 


Resource Management 

A scheme to manage a variety of tasks 
must deal with several properties of net- 
work resources: 


е The available resources continually 
change as machines are added to the net- 
work or become temporarily unavail- 
able. Similarly. new programs and soft- 
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ware updates aren't installed everywhere 
at the same time, so the system has to 
function with multiple versions of soft- 
ware, 

* When machines with different capabil- 
ities are part of the network, tasks should 
be automatically assigned to the most ap- 
propriate machine. Various machines 
have different owners and costs, with as- 
sociated restrictions on the kinds of pro- 


grams that you can run on 
them. 

е You may have different cri- 
teria for managing your tasks 
than someone else has. These 
preferences help to determine 
whether a task should run on à 
faster, more expensive ma- 
chine, or on a slower. less ex- 
pensive one. 

* An appropriate manage- 
ment scheme also hàs to be 
able to decide what algorithm 
to use; for example, a simple. 
fast, keyword match or some 
more-complex analysis ta re- 
trieve text in a particular task. 
The complex analysis may be 
more accurate, but it 1s likely 
to require more processing 
time and will therefore cost 
more (о use. 


With these characteristics 
in mind. how can programs 
started on your personal ma- 
chine locate the resources 
they need? One way 15 to send a task de- 
scription to a central controller that mon- 
itors available resources and matches 
them with tasks. 


Central Control 

In most existing computers, the operat- 

ing system performs the function of cen- 

tral controller to allocate CPU time. disk 
conrinued 
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уши іп performance—or 
even Irregular, chaotic behavior— 
can occur when the number of processes 
using particular resources continues to 
vary. Continued variation means that 
the system spends relatively little time 
near its optimal performance. Thus, its 
overall performance drops significant- 
ly. For a typical system comprising 
many processes with a mixture of coop- 
erative and competitive payoffs, the 
range of behaviors for various levels of 
uncertainty and delay is summarized in 
figure A (see reference 10). 

Although this model is highly ideal- 
ized, it does indicate the range of possi- 
ble global behaviors for these systems. It 
also suggests some simple approaches 
to eliminating the problems. For in- 
stance, when the system continues to os- 
cillate, increasing the uncertainty will 
move it to a stable region. While im- 
proving the oscillatory situation. the de- 
liberate increase in uncertainty means 
that the processes are ignoring some 
available information. 

As an extreme case, if the processes 
select between two resources by ran- 
domly flipping a coin, a large system 
will reach an equilibrium with about 
half the processes using each resource at 
any given time. Thus, it would be quite 
stable. However, this method complete- 
ly ignores any real differences between 
the machines. It would be far from opti- 
mal if they differ significantly in capa- 
bility. 

Another approach is for the processes 
io choose between the two resources 
more slowly so the information delays 
are less important. Although this meth- 
od removes the oscillations, it makes 
the system less responsive to change 
(e.g., due to machines going down or 
new capabilities being added to the 
network). 

А more sophisticated technique 15 for 
the processes to use the past behavior of 
the system to better estimate the respec- 
tive payoffs of the available choices. 
This technique is similar to a technical 
analysis of market behavior. For exam- 
ple, when the system is in a mode of 
simple oscillation, a process that could 
determine the period of the oscillations 
could extrapolate from past information 
and remove the effect of the delay from 
its decisions. 

This method is quite successful if 
only a few processes use it (see figure 
B). Predictive processes dramatically 
improve their individual performance 
and, by reducing the size of the system 
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RANGE OF SYSTEM BEHAVIORS 


Damped 
oscillations 
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Uncertainty of payoff 
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(а) Stable 
equilibrium 
Optimal 
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oscillations 


30 
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ісі Chaos 
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f = Frachon of processes using Resource 1 


Figure A: The range of behaviors for a computational ecosystem in which 
processes choose between two resources. in the unshaded region, the system 
does not oscillate, but relaxes to equilibrium. Typical behaviors for the fraction 
of processes using Resource 1 as a function of time are shown for three 
particular points: (a) relaxation approaching a stable equilibrium, (b) simple 
persistent oscillations, апа (c) chaotic oscillations. The dashed line represents 
optimal resource allocation. 
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Figure B: The fraction of processes using Resource I as a function of time 
where simple processes give rise to persistent oscillations. In the two plots, 10 
percent and 100 percent of the processes, respectively, use simple estimates of 
the oscillation period to aid in their evaluation of the payoffs. The dashed line 


represents the optimal resource allocation. 


oscillations, slightly improve the per- 
formance of the nonpredictive processes 
as well. Unfortunately, as more pro- 
cesses use this technique, the dynamics 
of the system change markedly. The re- 
sults are larger oscillations and lower 
overall performance. 

At the opposite extreme are tech- 
niques that originate in game theory, 
which work well if all the processes 
adopt them and if they are aware of the 


exact resource needs of all the other 
processes (see reference 11). However, 
if stringent requirements are not met— 
and they probably wouldn’t be in large 
networked systems—these techniques 
fail. Recent studies have shown that a 
hybrid approach might work in some 
cases (see reference 12), but the design 
of general, robust techniques for deal- 
ing with oscillations remains an open 
question. 
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I/O, and other resources to several dif- 
ferent processes sharing a single ma- 
chine. In a tightly coupled parallel com- 
puter, a carefully constructed compiler 
can provide a reasonable allocation of 
tasks to the various processors. 

For these approaches to succeed, you 
need to understand the capabilities of the 
various machines and the particular 
needs of the tasks. Unfortunately, nei- 
ther of these criteria is met for large, het- 
erogeneous networks. 

For instance, in a heterogeneous net- 
work, information about each machine’s 
load and the resource needs of any wait- 
ing tasks must be transmitted continually 
to the central controller. This puts a sig- 
nificant communications load on the sys- 
tem. Then the scheduler must find a 
good match between the many possible 
combinations of tasks and machines and 
broadcast its instructions in a timely 
manner. 

Relying on a single central computer 
to perform resource allocation places you 
in an either/or situation. Either the entire 
system depends on the continued func- 
tioning of one machine, or another ma- 
chine must be set up to detect failures 
and assume the scheduler’s role when a 
failure occurs. Thus, centralized control 
of a network is not the most efficient 
method of allocating resources. 


Local Control 

Reliability and rapid response to local 
changes require that resources be con- 
trolled locally and autonomously. De- 
centralizing resource allocation allows 
tasks to run on many different machines 
and manage the resources collectively. 

While processes can immediately ac- 
cess the load on their own machines, they 
can’t always access other parts of the net- 
work as fast. Delays in receiving infor- 
mation that is needed to make decisions 
can occur, or the information may be in- 
correct or inconsistent. 

On a network, delays can be due to a 
variety of causes: the time required to 
transmit signals, a crashed node that 
forces a search for an alternate path, or 
other hardware limitations. Incorrect in- 
formation can come not only from hard- 
ware faults but also from computations 
that use probabilities, heuristics, or rules 
with a variety of exceptions. Moreover, 
when a single task uses several informa- 
tion sources, they sometimes give con- 
flicting results. 

An individual resource-allocation pro- 
gram must be able to operate in an unpre- 
dictable environment that consists of var- 
ious machines and users. This means 

continued 
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that many changes will be beyond the 
program's control and will lead to in- 
complete, incorrect, conflicting, and 
changing information. These character- 
istics present problems for distributed 
software systems. 


Computational Ecosystems 

Although the hardware necessary to sup- 
port a wide range of new tasks is rapidly 
being developed, major software issues 
remain. How can large collections of lo- 
cally controlled, asynchronous, and con- 
current processes interacting with an un- 
predictable environment be programmed 
effectively? 

This practical question raises some 
more basic ones (see reference 1). How 
does the overall behavior of such a sys- 
tem relate to the local behavior of its indi- 
vidual machines? Are there any laws that 
apply to the development of these sys- 
tems and their adaptability to change? 

These questions extend well beyond 
the task of managing resources in a net- 
work. In fact, the problem of designing 
programs to operate in an unpredictable 
environment occurs in many AI systems, 
as well. 

AI systems are expected to handle a 
wide range of problems and rely on vari- 
ous heuristic methods, because direct 
methods are either unknown or prohibi- 
tively slow to use. Novel problems and 
the occasional incorrect choices that the 
heuristics make cause the system's indi- 
vidual components to behave unpredict- 
ably. More complex cases concern sys- 
tems that interact with the physical world 
or where many "agents" must coordinate 
their activities to adequately address a 
problem. 

Some insight into these software is- 
sues is provided by existing systems that 
also face this fundamental problem: 
How do you coordinate a large group of 
independent processes, each of which 
makes decisions based on its own limited 
and imperfect view of the world? These 
existing systems, such as the scientific 
community, biological ecosystems, and 
market economies, can be used meta- 
phorically as a design model for a dis- 
tributed, intelligent computer system. 
The agents become computer programs, 
or processes, that interact with each 
other and with an external environment 
defined by your requests and sensor in- 
puts. These interacting processes form a 
computational ecosystem. 

A number of computational ecosys- 
tems have been studied (see references 2 
and 3), including economic models. 
They rely on individual machines and 
tasks to make decisions based on locally 


available information, combined with a 
decentralized mechanism to achieve 
overall coordination of the network. 


Market Economies 

Allocating resources to competing tasks 
is a key issue in using computer networks 
effectively. Examples include deciding 
whether to run a task in parallel on many 
machines or serially on one, and whether 
to save intermediate results or recompute 
them as needed. 

The similarity of this problem to re- 
source allocation in market economies 
has prompted a considerable amount of 
interest in using similar techniques to 
schedule tasks in a network environment. 
In effect, you can solve the allocation 
problem by using Adam Smith's “invisi- 
ble hand” (i.e., organized activity 
emerges in an unregulated market econo- 
my as if a central agency, or invisible 
hand, were in control; see reference 4). 
Although it's unlikely to produce the op- 
timal allocation that would be made by a 
central controller with unlimited compu- 
tational capability, this approach works 
well compared to other alternatives (see 
reference 5). 

Using prices provides a flexible mech- 
anism for allocating resources without 
requiring much information. A single 
price summarizes the current demand 
for each resource, whether it is processor 
time, memory, communications band- 
width, use of a database, or control of a 
particular sensor. 

This summation is especially desir- 
able when resource preferences and per- 
formance measures differ among tasks. 
For instance, an intensive numerical 
simulation's need for fast floating-point 
hardware is quite different from an inter- 
active text editor's need for rapid re- 
sponse to user commands. It is also quite 
different from a database search's need 
for rapid access to the data and fast query 
matching. 


The Price Structure 

А number of market-like systems have 
been implemented over the years. Most 
of them focus on finding an appropriate 
machine for running a single task. While 
this is important, some systems provide 
further flexibility by also using market 
mechanisms to manage a collection of 
parallel processes working to solve a sin- 
gle task. 

In the latter case, prices provide a 
flexible method for allocating resources 
among multiple heuristics competing for 
the same problem. This method greatly 
simplifies the development of programs 

continued 
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that must adjust to unpredictable changes 
in resource demand or availability. 

One such system is Spawn (see refer- 
ence 6). In Spawn, each task starts with a 
certain amount of money that corre- 
sponds to its relative priority and bids for 
the use of machines on the network. 
Thus, each task can allocate its budget 
toward whatever resources are most Im- 
portant to it. In addition, when prices are 
low enough, some tasks can split into 
several parts that run in parallel, thereby 
adjusting the number of machines devot- 
ed to each task based on the demands of 
other users. Studies with this system 
show that an equilibrium price can be de- 
fined even if only a few machines partic- 
ipate (see reference 7). 


Fine-Tuning 

You can use market systems to experi- 
mentally address a number of additional 
issues. For instance, they can help you 
understand what happens when more so- 
phisticated programs (e.g.. processes 
that attempt to anticipate future loads to 
maximize their own resource usage) be- 
gin to use the network: They can destabi- 
lize the whole system. 
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Another interesting area is how diver- 
sity, or specialization, can emerge from 
a group of initially similar machines. 
For example, a machine might cache 
some of the routines or data commonly 
used by its processes, giving it a compar- 
ative advantage in bids for similar tasks 
in the future. 

Ultimately, this ability to adjust could 
result in complex organizational groups 
embedded in a larger framework (see ref- 
erence 8). Within these groups, some 
machines could keep track of which ma- 
chines are best at handling which kinds 
of problems and could use this informa- 
tion to match each task to the right ma- 
chine. Thus, the system could gradually 
"learn" to perform common tasks more 
effectively. 

In addition, these experimental sys- 
tems help to clarify the differences be- 
tween human and computer markets. As 
an example, computational processes 
can respond to events much more rapidly 
than people can, but they are far less 
sophisticated. 

Moreover, you can build particular in- 
centive structures, rationality assump- 
tions, and so on into computational pro- 


cesses that make it possible to design 
particular market mechanisms. You can- 
not do that with people. The irony is that 
economic theory can predict the behavior 
of computational ecosystems better than 
it can predict that of the larger. and more 
complex, human economy. 

These techniques provide the flexibil- 
itv to respond to many variations of net- 
works, and they are relatively simple to 
implement. They are also much more го- 
bust than central controllers since no one 
machine is necessary for the network to 
function, 


What's the Payoff? 

While existing systems can be useful 
guides, 175 also important to clarify the 
overall behavior of computational eco- 
systems, particularly since even simple 
mechanisms can lead to unexpectedly 
complex behavior (see reference 9). 

At a fundamental level, a computa- 
tional ecosystem consists of a number of 
processes that must choose from among 
various resources to accomplish their 
tasks. These may be hardware resources. 
such as execution time on a computer or 
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the use of a communications line, от soft- 
ware resources, such as using propri- 
elary programs or accessing various 
databases. 

Since decisions aren't centrally con- 
trolled, the processes independently 
select from the available choices based 
on the perceived pavoff for using each 
one. Payoffs are measures of perfor- 
mance, such as the time required to com- 
plete a task, the accuracy of the solution, 
or the amount of memory required. For 
example, a numerical simulation might 
evaluate resources based on how many 
millions of floating-point operations 
they deliver, Due to the various interac- 
tions that occur among the processes, the 
pavoff for using a given resource also de- 
pends on the numher of processes that are 
already using it. 

In à purely competitive environment. 
the payoff for using а resource decreases 
as more processes use it. As an alterna- 
tive, the processes using a resource сап 
assist one another in their computations 
(e.g.. by breaking an overall task into a 
number of subtasks). 

If the subtasks need to communicate 
extensively to share partial results, the 
processes might do better to use the same 
computer rather than using faster sepa- 
rate machines and being limited by slow 
communications. In such cooperative sit- 
uations, a resource's payoff increases as 
more processes use it, until it becomes 
too crowded. 

Imperfect information can cause per- 
ceived payoffs to differ somewhat from 
actual payoffs. The difference between 
them increases as uncertainty in the in- 
tormation increases. This simple uncer- 
tainty model captures the effect of many 
errors, such as program bugs, heuristics 
incorrectly evaluating choices, and er- 
rors in communicating the load on vari- 
ous machines to each process. 


Imagine the benefits of having your software commands color-coded and imprinted 

on your keyboard. Solve your training and productivity problems with Hooleon's 

full line of Custom Keyboard Services, including made-to-order custom keys, , 
custom imprinted adhesive keytop labels, keyboard templates and more! Kits А. 
available for immediate delivery include WordPerfect™ and 5250 SnapCap" Kits or . 
Adhesive Keytop Labels, language conversions, relegendable keys for IBM* | 
Wyse™ Key Tronic™, and much more. Request your FREE 1990 Catalog today! / 


To order or for FREE Catalog, call: / 
` (602) 634-555 , | 
РАХ: (602) 634-4620 ЖШ 
P. О. Вох 230, Dept. BYTE / | 
CORPORATION Сотмйе anzona 8825 | | 


From the Leader іп Keytop innovations®. .. 
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In addition, due to delays in receiving 
information, each process's knowledge 
of the state of the system is somewhat out- 
of-date. For the sake of simplicity, the 
following examples involve processes 
that have the same effective delay and 
uncertainty and that choose between two 
resources. However, the same range of 
hehaviors also applies to broader models 
(see reference 10). 

When the delays and uncertainty are 
slight, the system performance con- 
verges to an equilibrium point that is 
close to the optimum that a central con- 
troller can obtain. However, when the in- 
formation is more corrupt, the equilibri- 
um point moves further away from the 
optimum, and it can become unstable. 
(To explore the effects of this oscillation, 
see the text box "Swing Low" on page 
242.) 


An Evolving System 
AS a computational ecosystem evolves, 
not only will the processes adjust their 
choices of resources, but the external en- 
vironment will also impose changes. For 
instance, if new machines and databases 
are added to the network, the relative 
payoffs of the resources will change. 
How readily can the system as a whole 
adapt to such changes? Processes that use 
simple competitive payoffs have the abil- 
ity to determine the benefit of any new 
resource and use it accordingly. How- 
ever, a couple of conditions can hamper 
the transition: 


* if the processes are cooperative 
(1.е.. each process is unwilling to 
use a new resource unless many others 
are already using it), or 

* if the transition overhead is high 
(e.g.. because previously devel- 
oped complex organizational struc- 
tures must be modified). 


/ і 


One approach is for processes to esti- 
mate future payoffs as well as current 
ones. With these estimates, processes 
could make changes that appear undesir- 
able initially to reap higher payoffs in the 
future. 

Another approach is for groups of pro- 
cesses to develop coordinated plans to 
take advantage of the new opportunity. 
Techniques for automatically negotiat- 
ing such plans form one of the key re- 
search issues for distributed AI svstems 
(see reference 11). 


Taking Full Advantage 

Devising software systems to take advan- 
tage of the capabilities that are provided 
by emerging networks is a real chal- 
lenge. Such programs must deal with a 
large, changing environment. 

The systems that result are analogous 
to biological ecosystems and human or- 
ganizations. A study of these systems’ 
models provides insight into their com- 
plex range of behaviors, and it uncovers 
some general guidelines for network de- 
sign. 

This analogy also raises additional 
questions. For instance, what is the rela- 
tionship between the organization of a 
system and its adaptability to new situa- 
tions? One interesting possibility is that 
chaotic systems might actually maintain 
a higher degree of adaptability than do 
systems that have fixed equilibriums. 
Although chaotic systems are further 
from the optimum, they continually 
sample different combinations of states. 

In addition, the way in which overall 
performance is distributed among the in- 
dividual processes might determine how 
rapidly the system can improve through 
specialization. Finally, studies of corn- 
putational ecosystems may also shed 
light on various theories relating to the 

continued 
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And Faster Drivers. 


Our new Token Ring cards 
run circles around ordinary 
Token Ring networks. 


Thomas-Conrad's new Token Ring cards, MAUS and 
software let you accelerate smoothly, even in heavy 
network traffic. Right past any other IBM*compatible 
Token Ring LAN. 

Start your Token Ring engine with our new 802.5 
interface cards — they simply smoke the competition. 
At 4 Mbps, they can outrun many 16-cylinder jobs. Their 
16-bit bus master design and enhanced drivers steer 
you around the usual network speed traps. Plus with 
our 16 Mbps card, you'll really experience life in the 
fast LAN. 

At the heart of this powerful drive 
train is our Token Ring MAU, with 
on-board diagnostics. It comes with 16 


connectors—compared to 8 for the "T E] 


r аг 


industry standard—which lowers your 
and software 


Ж. к= f 2 — 


Token Ring MAU. cards СЄ ans 


cost per port. And its instrument panel features diag- 
nostic LEDs for each port, plus enable/disable switches. 
So you can isolate node problems and reconfigure the 
network without pulling a lot of connectors apart. 

Both now and down the road, you can count on 
Thomas-Conrad to continue fine tuning Token Ring 
performance. We have a solid track record In building 
innovative hardware/software engines for local area 
networking. And we back all our products with a 2-year 
warranty and full technical support. 

For the highest Token Ring performance you've ever 
experienced, road test a Thomas-Conrad solution today. 


And put the pedal to the metal. 6 


Contact Thomas-Conrad at 


CORPORATION 
1908-R Kramer Lane, Austin, TX 78758 
(B00) 332-8683 (512) 836-1935 In 
Austin or outside the U.S. 


ТЕМ 15 a registered trademark of Intemational Business Machines Com 


00332-8683 THOMAS» CONRAD 
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AccSys for 


dE 


= Set of C libraries for easy access 
to dBASE data and index files. 
a No need to concern yourself with 


internal files format. 


a increased performance shortens 


processing time. 


в Total control over data memo, МОХ 


and NDX index files. 


= Network and single-user versions available. 


Copia International Ltd. 


1964 Richton Drive. Wheaton, Illinois 60187 
708/682-8898 FAX: 708/665-9841 


Instant info. via FaxFacts: 617/740-0025 Press: 1625007# 


IBM BLOWOUT! 


IBM PC 
Dual 360K Floppy Drives, 
512K RAM, Monochrome 
Adapter, Parallel Port. 


5399 


ІБМ ХТ 
Single Floppy Drive, 10 Mb 
Hard Drive, 512K RAM, 
Monochrome Adapter, 
Parallel Port, Serial Port. 


5549 


Monochrome Monitors 


Color Monitors from... 
VGA Monitors from.... 


1-800-624-2001 
In NY: 716-272-8770 


IBM XT 
Single Floppy Drive, 20 Mb 
Hard Drive, 640K RAM, 
Monochrome Adapter, 
Parallel Port, Serial Port, 
Enhanced Keyboard. 


5695 


ІВМ АТ 
80286 Processor, 1.2 Mb 
Floppy Drive, 20 Mb Hard 
Drive, 640K RAM, 
Monochrome Adapter, 
Parallei Port, Serial Port. 


5995 


Need A Special Configuration? 
Call Exsel. We'll Deliver! 


REMARKETERS OF: IBM * Apple * Compaq * Epson * HP * Okidata 


EXoOEL 


THE ALTERNATIVE SOURCE FOR THE FUTURE 
2200 Brighton-Henrietta Townline Rd. е Rochester, NY 14623 


All equipment is covered by a 30-day warranty. Extended warranties available. All equipment 
is refurbished unless otherwise noted. We accept VISA, MasterCard, C.O.D. certified, or 


prepayment. Prices are subject to change and do not include shipping, handling, or 
applicable taxes. 2096 restocking charge on all returned items. Trade-ins accepted. 
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behavior of their biological and economic 
counterparts. Ш 
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The SCSI disk controller from DPT 
that's so intelligent, it doesn't 
need special software drivers! 


See us at booth 44200 


COMDER/ Spring 90 
Аата, Georgia 


Makes the grade 
Without 5 o аге drivers 


SCS! connectivity hassles are a thing of the past! SmartConnex 
makes it possible for the first time to run SCSI disk drives without 
special software drivers or BIOS ROMS that cause compatibility 
problems. Just plug in SmartConnex and you're all set — exactly as 
though you were using a standard 57506 drive. And, you'll enjoy 
optional connectivity to hundreds of other peripherals with 
appropriate software, including tape and optical drives. 


Af ZA. T». in compat ibility 


smartConnex is compatible with alf PC ATs and operating sys- 
tems, and is guaranteed to work with all existing AT applications. 
50 it isnt necessary to buy new programs ог make any changes 
to system software. No matter what operating system or SCSI 
disk drive you use, you won't have to worry about controller 
compatibility. 


Ж 429000 L. Q. onboard 


SmartConnex’s on-board 68000 processor and custom-designed 
ASIC chips make it the highest-performance controller on the 
market. 115 unique design pushes the fastest SCSI disk drives to 
their top performance limits! 


An A+ sa УЫН 
er than other prod 


SmartConnex costs less and performs bett 
ucts—it's that simple. When you consider cost along with Smart- 
Соппех5 other great advantages, theres no smarter move! 


Backed by the tests DPT 


Distributed Processing Technology was the first to develop 
caching disk controllers and hardware disk mirroring for micro- 
computers, and is the recognized leader in the industry. Our 
products have been at work for over a decade, speeding up minis 
and mainframes. We offer a 1-year warranty, clear documenta- 
tion, and outstanding technical support. 


Put Smart onnex tothe test / 


Call today and find out more about the end of the SCSI compati- 
bility crisis—with SmartConnex, from DPT. 


DPT 
Distributed 132 candace Drive 

- Maitland, FL 32751 
Processing Phone: (407) 830-5522 


Technology FAX: (407) 260-5366 
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Making Connections 


As networking and communications become more important in all aspects of computing, the number of concepts and 
acronyms you need to know seems to grow exponentially. Listed below are many of the products and concepts discussed in 
this section. Included are addresses and phone numbers to let you continue your investigation into networking issues. 


AppleShare 
LocalTalk 

Apple Computer, Inc. 
20525 Mariani Ave. 
Cupertino, CA 95014 
(408) 996-1010 
Inquiry 1051. 


B-ISDN (ANSI T1.D1) 
American National 
Standards Institute (А МІ) 
1430 Broadway 

New York, NY 10018 
(212) 354-3300 

Inquiry 1052. 


Brooklyn Bridge 

Fifth Generation Systems 
10049 North Reiger Rd. 
Baton Rouge, LA 70809 
(800) 873-4384 

Inquiry 1053. 


EasyLAN 

Server Technology, Inc. 
2332A Walsh Ave. 
Santa Clara, СА 95051 
(408) 988-0142 

Inquiry 1054. 


FastLynx 

Rupp Corp. 

7285 Franklin Ave. 

Los Angeles, CA 90046 
(213) 850-5394 
Іпашігу 1055. 


FlashTalk 

TOPS 

TOPS 

P.O. Box 4026 
Alameda, CA 94501 
(415) 769-8773 
Inquiry 1056. 


GOSIP Users’ Guide 
(Special Publication 500-163) 
National Institute of Science 
and Technology 

5285 Port Royal Rd. 
Springfield, VA 22181 
Inquiry 1057. 


LANLink 5X 

The Software Link 
3577 Parkway Lane 
Norcross, GA 30093 
(404) 448-5465 
Inquiry 1058. 
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LANtastic 7. 
Artisoft, Inc. 

575 East River Rd. 
Tucson, AZ 85704 
(602) 293-6363 
Inquiry 1059. 


Local Area Transport (LAT) 
Digital Equipment Corp. 

146 Main St. 

Maynard, MA 01754 

(508) 493-5111 

Inguiry 1060. 


LU 6.2 

Net View 

IBM Corp. 

Old Orchard Rd. 
Armonk, NY 10504 
(914) 765-1900 
Inquiry 1061. 


Model 24 

Bay Technical Associates, Inc. 
200 North Second St. 

P.O. Box 387 

Bay St. Louis, М5 39520 
(800) 523-2702 

Inquiry 1062. 


NetCommander 
Digital Products, Inc. 
108 Water St. 
Watertown, MA 02172 
(800) 243-2333 
Inquiry 1063. 


NetWare 386 
Novell, Inc. 

122 East 1700 South 
Provo, UT 84606 
(801) 429-5900 
Inquiry 1064. 


Network OS 

CBIS, Inc. 

5875 Peachtree Industrial Blvd. 
Building 100, Suite 170 
Norcross, GA 30092 

(404) 446-1332 

Inquiry 1065. 


OS/2 LAN Manager 
Microsoft Corp. 

16011 Northeast 36th Way 
P.O. Box 97017 
Redmond, WA 98073 
(206) 882-8080 

Inquiry 1066. 


Spawn 

Xerox Palo Alto Research Center 
3333 Coyote Hill Rd. 

Palo Alto, CA 94304 

(415) 494-4000 

Inquirv 1067. 


Systempro 

Compaq Computer Corp. 
P.O. Box 692000 
Houston, TX 77269 
(800) 231-0900 

Inquiry 1068. 


3X-Link16 

3X USA 

І Executive Dr. 
Ft. Lee, NJ 07024 
(201) 592-6874 
Inquiry 1069. 


VINES 

Banyan Systems, Inc. 
115 Flanders Ка, 
Westborough, МА 01581 
(508) 898-1000 

Іпашігу 1070. 


ZeroNet 

U.S. Marketing 
1608 17th Ave. S 
Nashville, TN 37212 
(615) 269-907] 
Inquiry 1181. 


This resource guide is intended to 
provide a reasonable cross-section 
of available products, companies, 
and services; due Io space 
limitations, we cannot list all 
companies and products. Inclusion 
in the resource guide should not 

be taken as a BYTE endorsement 
or recommendation. Likewise, 
omission fram the guide should not 
be taken negatively. The 
information here was believed to be 
accurate at the time of writing, but 
BYTE cannot be responsible for 
omissions, errors, or changes that 
occur after compilation of the guide. 


au PRAY eSoft, Incorporated 


custom databases, or protocol file transfer 
on a single PC using only DOS. No LAN 
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Multiuser BBS with dBASE 


The Bread Board System (20) 
Information Manager provides high 
performance multiuser electronic mail, 


or multitasker. 


Using menu templates you can tailor 
the system to your exact 
needs. Move beyond 
multiuser bulletin 
boards by adding The 
Data Base System 
(tdbs) expansion module 
to allow custom multi- 


user dBASE programs = oom mam а= 4 
POMS eee аге. LJ 


About The Possibilities 


as well. 


The possibilities for custom 


access (о а information systems have never 
demonstration been greater. thbs and tdbs allow 
a level of performance and ease 
system of implementation never before 
available at any price. You get 
(304) 699-6565 ë rapid custom system development 


combined with the reliability inher- 
ent in the law complexity single 
CPU and DOS only environment. 
Experience the power and control 
only fhbs/tdbs can provide. 


Compilere. easy-to-follow 


eSoft, Incorporated 
бнрн НН. Р 


15200 Е. Girard Avenue 
Suire 2550 

Aurora, СО 80014 
(303) 699-6565 


dBase is a trademark of Ashron-Tate Corporation 
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Microsoft C Professional Development System i 


Compiler Performance: 

" New based pointers access far data with size 
and speed of a 16-bit pointer. 

. E ister parameter passing: —fastcall passes up 

parameters in registers, and floating point 

V ue are returned on the coprocessor stack. 

* Function-level control over optimizations. 

* Integrated inline assembler. 

* Highly compliant with proposed ANSI standard 
(we pass 75 of 79 "Plum Hall" tests). 

* Incremental compilation in both DOS and 05/2. 

Dramatically improved local code-generation. 


. ASTE bv professional programmers, for 
rofessional programmers, 
. Complete i integration of edit, make, debug cycle 
in both DOS and 05/2. 
« New Source Browser provides information on all 
aspects of vour source code. 
* Microsoft C Advisor is an on-line reference for 
the environment, C Language. and Runtime 
Libraries. 
_ New MAKE is now a full superset of 
— XENIX/UNIX MAKE facility. 


* Specify all build options, includ- 


ing target environment, from 
within dev elopment environment. 
» Takes adv antage of 08/2 for back 
ground operation of components— 
© such as compilation. 
Р = Open architecture: 3rd party tools and 
libraries can be easily installed. 


* Completely redes iene user interface 
* Debugs nearly any size application on both 286 
and 386 machines under DOS by taking all but 


15K of CodeView out of the 640K address space. | 


* Multiple file debugging. 

* Multiple memory views. 

* Array browsing. 

* Automatic "locals" window. 

Advanced Programming Techniques Manual 
answers the most popular programming questions 


| with extensive commentary and sample code. 


| you through the creative proc- 


| on any 286 or 386 machine, 


If you love the rush of adrenalin that comes 
with sudden acceleration, we've got a C that's 
just your speed: the exhilarating new Microsoft? 
C 6.0 Professional Development System. 

Designed to get your blood racing іп noth- 
ing flat with the fastest? slickest code available in 
the shortest, smoothest time possible. 

Thanks to some of the most sophisticated 
code optimizations around. 

With this C, you get everything from reg- 
ister-based parameter passing to a globally opti- 
mizing code generator to complete loop optimi- 
zations. Plus new super-efficient based pointers 
that access far data instantly. 

And your code isnt all that moves faster. 

Whether you're developing for MS-DOS; 
Microsoft Windows” or MS* OS/2 Presentation 
Manager systems, our brilliantly integrated Pro- 
grammers WorkBench propels 


ess with precision tools. 
Including a new souped- 
up CodeView^ Debugger that 
not only debugs any size DOS 
or OS/2 application program, 


but also gives you data- brows: | 
ing so you dont have to constantly guess at values. 

То save even more time, our C Advisor is 
on-line and on-time whenever you need it. This 
complete hypertext reference not only gives you 
sample coding solutions, but it even lets you copy 
and paste them directly into your program. 

If you want to review part of your handi- 
work, our Source Browser helps you find it with 
a full call tree that literally draws you a map. 

For a free white paper with more details, 
just call us toll-free at (800) 426-9400. 

Then get your hands on Microsoft C 6.0. 

The development system specially created 
for people whose only fear 1s being left behind. 


Making it all make sense 
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FEATURE 


IMAGES 
FROM THE DEEP 


David A. Mindell 


ceanography is a dark science. Like astronomy, 
it is the study of a void, overwhelming to behold 
and hostile to human life. In such fields, im- 
provements in instrumentation often determine 
the progress of science. The evolution of ocean 
instruments able to function in the highly pressurized, corro- 
sive, conductive environment has been a key element in the ad- 
vancement of our knowledge about the deep. 

The Deep Submergence Laboratory of the Woods Hole 
Oceanographic Institution performs research regarding deep- 
ocean vehicles and instrumentation (see the photo). Headed by 
scientist Dr. Robert Ballard, DSL's previous work with deep- 
ocean vehicles includes the discovery of the Titanic 3800 
meters below the surface, and the Bismarck, 4700 tneters down 
(see "Finding the Titanic," March 1986 BYTE). 

Manned instruments, in the form of submarines like ALVIN 
(a manned research vessel operated since 1964 by Woods 
Hole), provide exciting insights into the deep-ocean environ- 
ment. But technology is moving toward remotely operated ve- 
hicles. ROVs are safer and less expensive to operate than 
manned vehicles and can stay subrnerged for days and even 
weeks, compared to 8 to 12 hours for manned submersibles. 

Most recently, DSL's personnel have designed and built a 
deep-ocean ROV called Jason (see figure 1), named after the 
mythical argonaut who searched for the Golden Fleece. It is 
among the first ROVs designed from scratch to take advantage 
of the communications and control possibilities created by 
fiber-optic cables. 


The Jason Project 
Among other undertakings, DSL employs the Jason ROV 1n an 
educational program known as the Jason Project. The pro- 
grams goal is to expose students to the excitement of the sci- 
ences and engineering, hoping to spark their interest in learn- 
ing about the undersea world. 

The Jason Project uses the vehicle to perform an annual 
series of underwater dives and to televise live pictures from the 
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ROY to over 400,000 North American students visiting science 
museums. These are fully interactive shows transmitted over 
two-way satellite links. The school children watch the research 
as it takes place and can ask Dr. Ballard questions. 

Students participating in the project literally can have hands- 
on experiences, actually operating the vehicle from their re- 
mote sites. Joysticks and graphical user interfaces are con- 
nected over the satellite network directly to the vehicle com- 
puters. In this way, pupils can direct their own exploration of 
televised wrecks. Simultaneously, they can see the results of 
their actions on real-time data displays. 

Woods Hole carries out its Jason Project explorations via a 
vehicle system consisting of the Jason КОМ and a smaller cam- 
era sled called the Medea (named after Jason's wife) connected 
to a surface mother ship (see figure 2). Jason and Medea pro- 
vide video, data, and sonar images to the mother ship, which 
houses scientists and engineers who coordinate the vehicles and 
process the data on computers. The mother ship also contains 
transmitters that send data from the ocean to remote sites via a 
satellite uplink. 

An electro-optic cable containing electrical power lines and 
three single-mode optical fibers connects Jason through Medea 
to its mother ship. The ROV сап dive to 6000 meters and move 
with its own thrusters for extended periods of time. The Medea 
hangs between Jason and the mother ship to absorb the tremen- 
dous loading forces of a long cable connected to a pitching ves- 
sel. It also provides lights and video so Jason's operators can 
monitor its movements. 


On-Board Computers 
АП high-level computation is performed by 386-based micro- 
computers on the surface ship. These tasks include vehicle con- 
trol, manipulator control, ship movements and navigation, and 
data logging. Scientists do not entrust critical computations to 
the subsea vehicle computers because of their remote nature— 
they operate under constraints of power, space, and limited 
continued 
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The Woods Hole Jason Project uses a unique vehicle system 
and a fiber-optic network to transmit data from under the sea 
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accessibility. Subsea computer tasks include low-level monitor- 
ing, hardware control, data collection, and communications 
handling: “smart multiplexing.” With most computers on the 
surface, software development for Jason can be performed on 
standard machines separate from the vehicle itself. 

The topside Jason computer runs VRTX (for virtual real- 
time executive multitasking operating system), which monitors 
the vehicle systems, receives information from the operator's 
handbox and joystick, and performs control calculations to 
send the required commands back down to the vehicle. This 
computer also formats and sends vehicle-monitoring informa- 


In 1989, Jason surveyed and excavated a fourth-century 
trading vessel lying 700 meters deep in the Mediterranean sea. 
Here the vehicle employs a specially designed robot arm to 
recover an amphora, or large vase, from the wreck. 

(Photo courtesy Quest Group, Ltd., and Woods Hole 
Oceanographic Institution) 
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Figure 1: Connected by a fiber-optic cable to a mother ship, 
Jason maneuvers using a set of seven thrusters to perform 
deep-sea research. Note the extensive array of video cameras, 
the remote manipulator arm, and other assorted sensors. 
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JASON'S TWO TELEMETRY OPTIONS 
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Figure 2: Two different methods of telemetry connecting the 
computer suite on the mother ship through the Medea camera 
ship to Jason. On the left, standard serial lines connect 

Jason 8 computers, while on the right, an updated scheme uses 
a LAN to connect system components. Both options use the 
fiber-optic cable, but the network telemetry shown at right 
addresses the vehicle as an actual node on a 10-Mbps LAN. 
This network can then be easily connected to other networks 
via a satellite link. 


tion to a Sun386i workstation, where its Exabyte tape drive logs 
it, along with sonar and ship data, for further analysis. 


Benefits of Fiber Optics 

Shallow-water ROVs tend to be tethered to a ship by regular 
coaxial] cables. Power, telemetry, and video are frequency- 
multiplexed on electrical conductors. When deep-ocean work 
of several kilometers or more requires such long cables, attenu- 
ation severely limits signal bandwidth. 

To overcome this problem, scientists use fiber-optic cables 
capable of faster and higher-quality data and video transmis- 
sion. Laser-driven optical systems enable transmission rates in 
excess of 125 megabits per second. Such advanced types of data 
highways are transforming the science of telerobotics. 

The wide bandwidth of fiber optics allows Jason to transmit 
data from multitudes of instruments and cameras. The ROV 
carries devices such as a side-scan sonar, an electronic still 
camera, and laser/sonar ranging systems. [n addition, Jason 
carries two charge-coupled-device color video cameras and a 
broadcast-quality "three-chip" camera with a separate CCD 
for each primary color. 

Jason video is digitally modulated and then multiplexed onto 
two of the three optical fibers. The third of the three optical 
fibers conducts bidirectional data telemetry for these instru- 
ments, control commands, and vehicle-monitoring functions. 
A specialized TAXI (for transparent asynchronous transceiver 
interface) chip, made by Advanced Micro Devices, multiplexes 
10 10-Mb serial lines onto a single 125-Mb signal on the fiber. 
A TA XI at the other end then demultiplexes the signal back into 
10-МЬ lines. 

Engineers at DSL are developing hardware and software ar- 
chitectures to make efficient use of such fiber-optic communi- 
cations channels. Research areas include signal processing. 
imaging, and nonlinear distributed control. Each area requires 
incorporating the raw bit rate of the optical fibers into a stan- 
dard, flexible, and reliable network computing environment. 


Serial Telemetry 
The original Jason system relies on standard serial lines to 
transmit commands and data. Two high-speed TA XI channels 
are multiplexed from 10-Mb to 9600-bps RS-232 and RS-422 
serial lines. On the vehicle Jason, these lines connect directly to 
instruments or through control computers for the vehicle and 
the manipulator arm. Each computer is built around a special 
instrument bus computer (IBC), a 10-MHz 80С86 machine 
based on a standard multibus-derived backplane developed at 
Woods Hole for use in low-power oceanographic instruments. 
The subsea IBC that performs primary vehicle control runs a 
version of VRTX that concurrently handles several responsibil- 
ities: vehicle monitoring, data communication, and closed-loop 
control tasks for piloting the vehicle. The most time-critical 
controller is a heading servo whose calculations run topside. It 
continued 
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issues commands to the thrusters at about 5 to 10 Hz. This 
function keeps Jason on a given heading and reduces the human 
operator’s workload. 

Communications based on serial interfaces are conceptually 
simple and highly reliable. All data packets are sent in ASCII 
form with logical headers. An operator can debug serial 
streams at any point merely by viewing them on a terminal 
screen. Heading information, for example, might be contained 
in a packet of H270, meaning the vehicle is facing 270 degrees. 
Furthermore, programming tools for serial interfaces are sim- 
ple and well developed. Each topside machine uses a Star Gate 
communications coprocessor to handle up to eight serial ports 
simultaneously. 

These serial interfaces, however, become impractical past a 
certain level of speed and complexity. They might be ac- 
ceptable in a standard research laboratory where a system is set 
up once and remains so for a long time. But the Jason system 
goes to sea three or four times a year, and technicians must set 
it up and organize it efficiently. The proliferation of point-to- 
point serial cables complicates such operations because of their 
sheer quantity. 

Furthermore, as the system matures and its capabilities are 
extended, control and telemetry requirements exceed the 9600- 
bps, or even the 19,200-bps, limits of these serial lines. For 
example, the current average latency on the heading servo, or 
the time it takes for the vehicle to react to a disturbance in the 
environment, is about 180 milliseconds. This speed is adequate 
but not optimum. If the bandwidth were increased above 5 Hz, 
operators could control the Jason vehicle more precisely by 
making quicker course corrections. 


Network Telemetry 

For multinode environments, a LAN greatly simplifies inter- 
connections. Furthermore, because of a LAN’s flexibility and 
programmability, you can easily increase its capabilities with 
new configurations and added hardware. 

But an ROV at 6000 meters below the ocean surface is far 
from atypical LAN application. To make a network function in 
this type of hostile environment, ocean engineers must modify 
and improve on existing technologies. Jason’s requirements in- 
clude a long cable run with no possibility of repeaters and 
limited space and electrical power on the subsea nodes. Also 
needed are high reliability and the capacity to operate in the 
event of damage to those nodes. 

DSL evaluated several network structures to find one that 
would fulfill the requirements of the Jason application. DSL 
decided against using the Fiber Distributed Data Interface, be- 
cause while it is specifically designed for fiber optics, the lab 
cannot commit the resources necessary to modify and support 
it. Furthermore, FDDI specifies the needs for repeaters every 2 
kilometers. This type of repeater is not available for oceano- 
graphic cables. Similarly, standard Ethernet networks have 4- 
km limits. 

The ProNET-10 from Proteon provides the nucleus of an ap- 
propriate and reliable solution for these problems. It uses 10- 
Mbps hardware and a token-passing scheme to prevent mes- 
sage-packet collisions. If a node fails, it removes itself from the 
network via a relay, providing good fault isolation. 

DSL modified the basic network to suit the Jason application. 
This work included using Xylinx programmable gate arrays to 
design a board to fit into Jason’s cylindrical pressure housing. 
The resultant network reduces message latency through the te- 
lemetry system from 90 ms to 5 ms. Overall, this system’s data 
throughputs are about 65K bytes per second, an improvement of 
nearly two orders of magnitude over 9600-bps serial lines. 


260 BYTE * JUNE 1990 


DSL also developed the software to support Jason's network. 
Since the VRTX kernel does not support any network inter- 
faces, lab personnel modified a commercial TCP/IP package to 
operate in the VRTX environment. The use of a standard proto- 
col like TCP/IP allows other computers on the network to use 
existing software. This network connects the topside computers 
not only to each other but also to the computers located under- 
water. DSL has created a flexible system in which any device 
can talk to any other device. 

The Jason subsea computer interacts with the topside control- 
ler, and it also logs data to a Sun386i connected through an 
Ethernet gateway. Furthermore, the topside controller gathers 
data from the ship and vehicle navigation computers and pro- 
vides position information to calculate the vehicle's control 
commands. In another configuration, a microcomputer simu- 
lates the Jason node, thus providing a shore-based network for 
software development. Without complex connection problems, 
DSL personnel can also arbitrarily add nodes to the network, 
using standard hardware and software. 

TCP/IP also has a global effect. It lets the Jason network con- 
nect to other standard networks. For example, TCP/IP allows 
the use of gateways to satellite networks for transmission of 
ocean data to the shore in real time. With an additional gateway 
to Internet, the Jason vehicle could relay data and images from 
sea in near real time to scientific computing environments all 
over the world. 


Scientific and Social Implications 
Scientists will benefit from the inclusion of oceanographic re- 
search vessels in national computer networks. By allowing re- 
searchers to communicate with each other while at sea, such 
network connections improve the contribution of oceanograph- 
ic research expeditions to the scientific community as a whole. 
Not only can Jason transmit live pictures of underwater re- 
search to students, it could also transmit video and data to an 
auditorium of geologists, biologists, or historians. The capabil- 
ities of an ROV maintain the interactive nature of highly suc- 
cessful manned submersible operations while vastly increasing 
the opportunities for communication among researchers. 
Developments in ocean research are influencing the social 
structures of communication. The Jason Project uses fiber op- 
tics and satellite links to integrate science, technology, and 
education. Through Jason's satellite link, students in science 
museums participate in the study of human and geological his- 
tory on the ocean floor—‘“‘telepresence.” The communications 
and networking capabilities of Jason and the Jason Project will 
make the wonders of the ocean more accessible not only to sci- 
entists but also to the larger community. Ш 
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| i | оп all 100Mb drives ог larger 
quality for low pnce either. =- Enhanced 10Lkey Click/Tactile Keyboard 
* VO Ports-2 ѕепаі,1 parallel 


The PC Brand machines * High Capacity 200 Watt System Power Supply 


* 


| TH * Real Time Clock/Calendar with 5 Year Battery PC BRAND 386/33 CACHE 
are ane ІН CIC ITE C omb- » B0387 or Weitek Co-Processor support with Hard Disk Drive. Monitor & Video Card 
i nat i on of in hous е еп а Phoenix BIOS with Full MSDOS, 05/2, ХЕМТХ. prm "mm Зе TN = 
= = Жез LL кү, мы! i j ‘1 
S a был, сә А-А алда Na Video 82479 52959 $2999 83449 
- : + EMS and Disk Cache in RO! е " : А 
ineering and top-notch : / Mono — 5199 52999 5449) 5349 
5 B ор E TA a B slot motherboard design VGAMono — 52979 53159 53290 4749 
off-the-shelf Parts." * Medium foot print case w/6 Disk Drive bays veacolor 8209 53380 $3529 53079 
Options: SVGA/Color 53319 53499 44339 54089 
| -PC Magazine, 33МН: 386 PC's, * Full size Tower * Case w/8 Disk Drive bays 
| October 31, 1989 (as pictured above? 
» Custom configurations w./Name Brand Turn the page for Portables © Peripherals 


peripherals of vour choice 


м” BIC at value. Period . * Factory Installed Ram Upgrades 
„excellent price perform- 


ance ratio; high quality." Call 1-800-РС BRAND 


-Computer Buyers Guide » E Rss - 
Product асына (Call 1-800-722-7263) Іп АП 50 States ЕАХ= 1-800-722-7392 
| , PC Brand, Inc. 954 W Washington 5L, Chicago, IL. 60607 Canadian Fax = 312-633-2888 Canadian Voice = 312-225-5200 
February, 1990 We аге open Mon. thru Fri. Sam to брт Сетпга! Time. MasterCard. VISA, Discover, Checks 


and Approved POs ure Accepted. Prices and specifications subject to change, BYTE ise] ба ma 
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Monitors Fax Cards 


| Comerstone Technology Complete PC 
19° Dualpage Displiy/ 16 level ..........- 51950/2795 Complete Fax 4800/9600... SEA 399 
Imtek/ Samsung Complete Communicator а.а eene В 
" 14° VGA Color ЗІР (649x380. eos 9369 Complete Portable Fax 9600 essa ЗІР? 


14° YGA Color .aTDE геа) .і...............-..-..-.- 299 Inte! 
14° SVGA Color tio 182837581) 414 Connection Соргосевкоғ 2222.27 1.1.4.2... Бор 
It О) Ге Mitsubishi Quadram 
1381 14° Dlamond Scan (to 500x600)... 5a99 OR ЛД ӨП... с-не esu 5179/48 
| НШЫ0% 16^ SVGA/ECA (to 1 айар 5 1195 


НШ 05 20^ SVGA/EGA it 128031024)... 2095 


Е е” МЕС Modems 
: GS 2А 14° Ма ти (io boi 2.22... 8249 
() V V ( | | ЈА 14" SGA {врт -. I. —I 479 АП 
- = _ АП 14° 5ЗҰСЗА/ЕСАЛОЫЯ T688] -........... NT 


i ЗӘШПЕТГЕ Internal with HNPS ......................... 818% 
AD 187 5SVYGA/EGA (1024x768) -.----..116й 3400ETC External with WNP 205 
, ч 5D 20° ааа EGA (023021024) — LL. 2450 н 

Panasonic 1200B ]nieraal wih Smaxrtenm енне 51589 
Г] С1391 Рапабупс tio MOIE .............................. 848% IAO0R Intéerga] wilh 5rartcom wees eens ғат 
M1500 15" Mone DTP with adapter ............... 1208 1200 External 284 2400 External 359 

Might 19^ Mono DTP with adapter ............... 1494 

Р РС Brond UC% Hayes Compatible) 

Princeton Graphics 1200! Internal with som дг... T€ ъч 
Мах 15 Та" Mona ito 1029 БН) жалалы. EE ПЕТТЕ: катын тыла, Й Jaub External . ү} 


Lltrasync 14° SPGA EGA (80090) m: . 520 240) baternal «(eh мзітесіге HAP usu LL 75120 
Litra*ync 16° SVGA/EGA (1624x7680 ........879 US Robotics 


Princeton Publishing Labs Courier НАТ 14,400 External ice $599 
= Multivlew 15° Mono DTP with adapter ......... 5650 Courier V.32 9600 External ........................... -589 
= Relisys Courier HST/W.32 Ехісітіші errem PIS 
= 9503 14° VGA Mono (скат... 8144 Courier HST 96600 tntecmal ........................... 579 
=| 9513 14° VGA Color (é&oxaani —————  —2 6 
: БУСА (Oe Tha нынын. іт) 
қас GA (18024x 679 Таре Backups 
T | - — — 1440 14^ SVGA (1024x788)... $599 Archive 
512K(286,386/sx)or 1024K ( 386) RAM Serial Sony Ss Ws | 
= *STOUDU Int. of ЕТО Ext. UMR т/стзты........... 54 
and Parallel Ports, 1.2MB or 144MB Floppy. | 1304 14° SVGA (to 1024x789) .................................. 685 FT1501 I&0MB Internal with controller ......... 895 
86-Кеу keyboard GDM-1606 16" CADD (12801024) -———————. Call VP1501 150MB Internal Novell certified ........ 895 
The power, reliability and performance ofour desktop system EIS HE iets aucem = VEISOE 150MB External Novell certified ..... 1175 
motherboards combine with our portable casing to make our Zenith VPa02 Interface Board for VP Series .............. 115 
system technically unique! ZCM 1492 YGA Flatscreen (онға) i. 5619 VrauU9 P*3/2 Interface Board for ҰР Series ..... 230 
We support 3 built-in, externally accessible disk drives, Colorado Memory Systems 
enabling dual (3.5" and 5.25") floppys for total media compatibility. RAM/I-O/Accelerator Boards PEIO Juego 307 80M Internal ................-... $249 
including tape CD-ROM drives or other devices to deliver desktop KE-10 External Chasis Kit with Interface u 13% 
functionality in a Portable Unit. Intel Maynard 
Simultaneous internal AND external monitor support, VGA Aboveboard Plus 512К нанне $419 Maynstrcam 60/150МВ Portable ........ 5889/1395 
functionality, 2 open card slots and our unique 3 drive support, permit Abovceboard Plus 1/0.............................4...аə» Maynstream 2200H5 2.2GB Portable ............ 4350 
inboard 386PC with ІМ ................................. 505 


this family to bc used as a complete "in tbe office system" which you can 


pick up and take anvwhere. Inboard 384 AT with ПК... cae BAG: 


PC Brond O canis Floppy Disk Drives 
ИЕЛИ ae ser rmm rmm inane mel 


TU - 
XT IP I5 Ute Clock Сайеныйз................„„„ж ЗООК 5.257 Half Height Black «seen 975 


THOR 3.57 Half Height BEEK 15... ВИ 


ға 1.254 5,25^ Half Height Grey ................................Н" 
Video Cards 1.348 3,5: Half Height Grex 


ATI Sysgen 
WGA Wonder 295K БЕК ....................... E45 29” Bridgce-File 5,287 360K 1,2MB External... 5229 
Bridgc-Fibe 3.47 720K) 1 44MB External ........... 229 


МЕС pc Maugarines Editors Choice 
Bridge-File РЄ /AT Adapter eese MR 


Graphics Engine 16 :1024x768) 2.2.2. STS 
Graphics Engine 256 (1024x783 5 а. 969 
Paradise Hard Disk Drives 
ЕСА Аша DGC 480, 22Д222..2.Ҙ4 4.2................ ЖР 


WGA 1024 with 25ЁК. ,...............................-.---- Б? Compaq/ Conner IDE Upgrades 

VGA 1024 ЖШ ыры. ШМ ZBms uus $459 100М IIMA ......... 9679 
8513/A Pls iieusseeeseseeeeerrnemenenrnnnnnnnn nnnc ыы SOM FIL Ш  ——— HERR el 
lomeqa 

нілін TOM Ini ... $755 B144] 30M int. ... $995 
Hl34X Інші 8,24 44M External... 1395 


PC Magazine's PC 250 N*onbeootable Caril uae 109 
Editors Choice PEIA 50 Шише Card eese 230 

Actual VGA PLASMA асман Pene Plus Hardcards 
Cardinal VGA Cards Hardcard 20 B bil esses 88 AB 


Hardcard 40 B bii or 16 bit ............................... 699 
Hardcard НО 16 Бї 1er essai ЎЎ 
Seogale 

РОМ &*ms ®Т225 Half Height ашаа SIS 
20M 345m» 5T125 Half Height eee 245 
A0M 35g ST138 Half Не ҺЕ ...і.....ӛ.02222.2Д ДА 
a0M ms 5T251.1 Half Height ........................ АЧ 
30M 2ams STIS) Half Height п... асаана 310 
EDITORS: | BOM iama 57-15 МЕМ -................. айзалап ЕҢ) 


CHOICE | Add 550 for XT Kit 
Jor STIxx. ST2xx 


Standard System Features: Standard Features Continued: 
“АШ performance and compatibiliry * 3 Accessible Drive Bays for (2) 5.25" 
features as in desktops featured on and (1) 3.5" Units 
previous pages * 2 Available Peripheral Card Slots 
* 16 Grey Scale 630x480 VGA or * Simultaneous internal & external 
4 Grey Scale 640x 400 CGA/Mono displays 
Graphics Plasma Display * 200 Watt Auto Voltage Switching 
Power Supply 


VGA Gas Plasma Portables CGA'MGA Gas Plasma Portables 


Alsen, IT |н limi т<. wi Ti | iri em f PP ІТ piji - ірі Ti 
| Í 1 - - 


——— Ca-Processors 
VGA 100 8 bit 256K isisa 9109 
VGA 500 16 bit 256K ............ 175 Intel 


idi VGA 600 16 bit 512K ............ 199 BORT-1 ......... —€— 81886 BORTE ане $129 
Sa bn BO ZB87-10 а». 22% BDAMCO-SM ou йч 
ПЕТЕ 80387-16 eS АЫ... 599 
Video Seven 80387-24 ee ЧТО BUM LL eue 639 
1024) VGA with 256/512 .................»... 53 ATE! UM Weitek 
YRAM YGA with 512k .................................... +64 Азас EES ...кез-тікедетссссссісканс-< cene eal] 
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МАМЕ BRAND PERIPHERALS AND 


SOFTWARE AT THE LOWEST PRICES. 


CD-ROM 
Amdek 


Laserdeck Z000 $0054B External Kit ......... 5619 
Microsoft 

Bookshelf 1.0 ..... 5195 Stat Pack аала Soy 
Programmer Library — c PIN АДЫ enka ae OP 


NEC 


CORT” External .. 5555 CORSO Internal .... 5499 
XT/AT Interface Bat -sisisi 129 
Clipart 3D ............. 2185 — Imagr Folio ............ 265 
sony 
CDUS10 Inicrnal Eji 5. succ 5665 
СІМ 1701 External КІР ............ӛ..ӛ....0...ӛ.....ГГ...... е 
Printers 
(Numbers in Parentheses 
fadicate Draft LQ CPS) 
Brother 
HLSe Laser п... 81724 НІЯРФ.......-.-..»»... $2950 
Conon 
BIT A Та... 5595 LBP4 Laser ........... 5995 
EHFS-IU Läser BEPM 1: 1:2: алана cce а ылылака ны 1550 
Citizen 
GSN A0 irin 54329 Calor Rit uu. 549 
Epson 
LEIO 1180 503 .....5179 FSSC (A TED 5329 
FX1050 (4) $4) n Li510 (isi en s 49 
Цин BAD ue 495 Li ЕЙ (364 ЖАТ п... 96 
Отот твого»... 439 LOTOSU (530 Rs O69 
Lio 2550 (400/108) ..... 899 ЕРТ НИ) 6 PFH .......... 9A9 
Hewlett Packard 
Deskjer Plus ....... 5710 Laserjet OF ......... 51025 
Laserjerib22....1720 Laserjet MO ........... 0955 
Laserjici Ш 8PPM 1МЕ NEWT ............. а 1640 


Laser Jet Accessories 


Pacific Dota Products 
Plotter in Cart. for П/ЛІР ...., 5249/2069 
25 in 1 Cartridge ...........................285 
Postscript Cart. for П or OP ........ 375 
IM Memory Card for ПР .............. 275 
Turn your LaserJet 
into a Postscript Printer? 


Superfont Cartridge .................... $295 
АМ Memory Kit sessir sers 200 
2м Memory КЇЇ... шшазат 949 
Princeton Publishing 
Р5-388 Postscript board ses 52250 
Call about 400dpi Postscript 
iri Laser Printers 


Kodak Diconix 
Le mmn mm mmm 5330 
HEC 

РОМ (uaz s4)__ 5335 РУХА ia тын... $1040 
LERO BPPM Posti rlpt 5... mmn Э ГІ 
Шаў BPR «МВ Louie "LILM 
Suen riter II Printers „лия занаагатталилиниретлиланага: (САП 
Okidata 

ML320 (29/621... $345 
MLSED (шкі ......... 389 


nee ei 


MULJ ZI 1369/21... 8479 
ML330 1279/94 aE 


MLA91 (270 әп... 555 1393 (4n 120] —... өні 
Okilaker +00 АРРМ .......... рә. BOLD 
Panasonic 

1180 (192/40)... 5184 1191 (240/48). 5245 
1124 0192761) ЕРІ, 1624 (192/63) 1... ALD 
1695530561... 415 4320 Laser... Cay 
Logical Connection Print Buffers 

255RK eer 3449 SIZK inre 8620 


MEMBER /— "Orernimed Mosis, Plotters, 


«сш» Lever Proiters ang Роге 
тыс 


lemcanecune | Uie ним Free Freier 


Networking Hardware 
Gokay 


GiEchemerAl ... 5955 for Fao ............. -3435 
G Elhernét (8 bit} ...............-.езетинннналышазаняв 264 
тіс 

I MBs Starter Kit Adapter ...... ess 4197154 
Ешегпс: Starner Klo Adaprer .................... КЕТЕДІ 
Srandard Micro 

P5110 Board for Pai 2 „.......— ызын ннязаве- EA 
PC500W5 16 Bit for WS Server Lesen 375/449 
PC5505 16 Bit Tw. Pr. for WS/sServer .... 395/495 
РС270Е Twisted Palr .. —Ó—Á—— ДИЙ 
PC130 Arcnet Board .. ЕЕ 4.135 
ARCNET passive hubs / active hubs .. an T2359 


.. 40% 
609 


ARCNET intelligent hub coax ........ 
ARCNET intelligent hub rwisred pair .............. 


Syneptics 

SO05LTF Transcelver .. — = 81358 
1000 Cpnc./ 2500 Workgroup C Conc. . 1155 839 
Tiare 

а рогі hubs ..........5%9 B port hubs ......... 8285 


Lancard. A 8 bit ARCNET ......................-.....»........ AF 
LancardA 16 bit ARCNET Board ..................... 240 


Lancard,E В bli Ethernet Twisted Palr .... 199/529 

Lancard.E 15 bit Exherner Twisted Pair ..........339 

Tops 

Repeater 2.2. 5125 Flashcard п... +145 

Western Digital 

Ethe ria? у... $185 ALPII нанне S285 

Erhercard-= Twisted fair ..........  ——— 31% 

Багш» Yý Blisa 145 

Xircom 

Pocket АКСХЕТ Adapter Coax or Tw, Pr. ...... $295 

Pocket Ethernet Adapter Twisted Ра1г............- 499 
Plotters 

CalComp 

1023..)....Ə........ $3450 базры............. 55700 


Heuston Instrument (Call for Prices) 
DMP52 .............. DHP52MP ..... DAPOI 
DMPSIDL .......... DMP2 .......... DMP62D1L 


Lragcmaker (РС Magazine a Editors Гіннісгі Call 
Scanners, Digitizers 

Complete PC Scanners 

Full Page ............. $499 Half Page ............. $189 

Hand Scanner .. : — LOA 

Complete ОСЕ екі! " HS а Раде — 235/325 

Kurta 

Ome 12X12 ....5355. [S/Dne іЗхі17...... 8500 

Microtek 

МЕР ACH ..........8149% MSF ЫҢҚЕ ..............САш 

MSF 4006 ...........2748 MSF Edge Feed .... 1050 

Summaskelch Il Digitizers 

LEME 25223335 [pU RR 559% 

Input Devices 

CalComp WEE 100 DPI .......:................. ATS 

Lagitech 

Hi Rer СӘ Mouse .. 5685 with Fabel ............. 899 

Trackman 3200 Pl Serial’ Bus ..................... 99/ 109 

Microsoft Mice 

Serial with Painthrush with Windows .. 5109/1449 


Bus Mouse with Раһлыһғые.....2..................... 105 


Novell Networking 
(Moret Authorized sales aad Service} 


4 REP ELS Level EB ннан аа rre imn 5429 

E Niger ЕШ DNE canons uu o ome реше m pt таз 

мге SiS PAE Ны Т. 1950 

SET Merware 286 Netware ШЫ... 2850/4550 
Network Utilities 

Brightwork Development 

PS-Print эзан» 5415 Queue ТГУ... $119 

CC: Mail 

25 V ser uus $495 — Expand 4... 3445 

Ba HE auesnaaeeris 235 бастау... BPS 

Cheyenne Software 

МЕС 2225 8189 ТУТ Тото 225. 55/05 

Do Vinci eMail Servers 

FREE, йд а 58AS DR Indows 514849 

Lan Systems 

Lanspace ............ 5310 атро). £259 

Narton-Lambert Close-up 

Support 3.0 ......... 5165 Customer $Ü sr 5135 


Ontrack 

Disk Manager M... Sop 
Taps 

чегїї 2.0 au $145 


Traveling Sofware 


МеиШ»® 2. HS 


Servork Erud]... $169 


Газ Ша 2.2...595 Дарак IIl i 592 
Unix/Xenix 


Multiuser Products 


Digibeard inreitigent Sertai Cards 


+ а Таги Forista tren gedeestiecascere hay ТА 
Wyse Terminals 

Lai. ....;............. EI] WSO үр... $305 
Lari Eier]. ЛТ B49 


(Call on Keyboard options) 


қүр Ww Y386 (both wlth Reybrend) ..........-... 
Santo Cruz Operstions Comptetesys 
Menik 285... SPS — Xenix 386 ........ 
Xenix Sofware 

Foxbase= 366 ...... 8779 Open Desktop ..., Cali 
Microsol Зпұяй............. EE 3 
VEEE 1/59 Use .................-.-ь-:-ч--...... 3907629 
Xenix-Net 286/38 .............................--- FAO STO 
Word Perfet Pf — ЖИЙ 


- 589 


51150 


Supplies 


Sony 5.25" 360K (box) ................... 59 
| Sony 6.25" 1.2M (box) .......... =Й < 14 

Sony 3.5" 720K (box) ...................13 

Sony 3.5" 1.44 (box) .........ə..ӛ....ə...25 
| 5.25" Diskette Case ............. 


3.5" Diskette Case .............. 
Toner cartridge for HP Deskjet Flus. 
Laserjet П and Пр .........................Сай 
Data Cartridges 

DC20(44Mea.).519 — DCÓNXez.)..527 
DC600XL (each) .. ЕЕ 


eee 


итилиянантиязи 


“Free Freight in the Continental L.5. 


Power Protection Products 


Tripplire 
SK Spike Bar ....... 529 
Ша Quet [SOA —MÓ 


LC1200 Line Condlüoner ........... 159 
ВС 325 Battery Back-up .. 279 
B50 Battery Back-up .. — E ED 
OMNIQSÓ or 450LAN Baer? Back- MB riii 419 


BCT30LAN Battery Back-up .....................-... 
OMNI SH) Battery барс ласка са болаша ол ралды 


Software 


Ашоке А Animator .. = ov 4239 
Borland Гул е ..... 95 ре Pro. — 279 
Caere Omnipage 556 2.1........................ь.з.. 19 
Datastorm Pro omm Plus ........................... 82 
dBase [V , „ФТ R:Base .............. ФВ 
Гн Шча Perfürm: 2, n. XM ыы . 159 
Delta Technology Direct Access . зауалы #9 
Deskview 4660. 2.2. бағаны ағаға » 125 
FLA Generation Fastback Plus. RM 109 
Generic CADD Level 4. арасынан рн 1...7 


Harvard Graphics ee re 829 
ІШЕМ Displaywrite IV ..... s d 
Lotus pa egy Ve у | 
Lotus 123 r. 2349 123 r. 3.0 .......... 589 
Microsoft W 9 int 589 Worl 5,0........... 21% 
Morton ELilities Ady. eese ЧЁ 
Paradox v. 31,0... 4445 PC Tools 5.5... 79 


Peachtree Асси. LU with Data Query .. 149/225 
Pro. Write 222... 145 QEMM 4.0... 65 
Qnücken .............-.- 39 Timeslips OF... 159 
Symatec CHA 3,0... 215 Timeline 3.0 ..... үт 


Timeworhks Publish It! een 125 
Word Perfeci 5.1 eee esu esses. LA 
Wardatar Pro 5.5 esses сс сарыала 
Ventura Publisher ZU .........2..1...2.1.» ка е-е... UH 


Windows Software 


Aldus Pagemaker .....................за99 
AMI for Windows der Re гл ese 129 


AMI Professional ЖР SOF И TAS SESS аА 319 
Core! Draw PEPECRPASEEHRETE-TAS eee est gg 32% 
Microsoft Windows 186/386 


69/125 
Microsoft Excel 2.1... 309 
Microsoft Word for Windows ... 325 
Precision Superbase 2 Windows.. 189 
Precision Superbase 4 Windows .. 395 
НОС Windows Express or Manager . 49 

| Crosstalk for Windows 1.0 ........ 129 


Free Freight" 
JO-Day Money-Back 
Guarantee 
Toll-Free Service & Support 


Мо Credit Card Surcharges 


Cail for Prices on 
Other Peripherals & Software | 
| ШИН Á— M сы. tl 


all І-800-Рс В, 


-800-; 722-7263) In АП 50 States cree 1- sc 722-7392 


(Call 


РС Ан Ж Inc. 954 


thru Ёп.; Bam 


WU wWasnin ington St Ch 


Mon to 6pm Central Time 


Wage 


Ма rte г, аға 


, IL. OOG07 Canadian Fax & 312-533-2888 Can 


YISA. діңі Wet , Checks afi | Аррго h 


«рест te c hange BXTE 15-6 ADF Us 
cx | na 


"1658 T ЫТ] V D 


D 
ed Pubs are Accepie 


je = 313-226- 


3200. We are open 
d. Prices amd specif atuns 
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DADISP. The Big Picture in 
Data Analysis 


Flexible, expandable, customizable — annotate your 
graphs and send them to printers, plotters, or publishing 
packages. Create your own macros, automate routine 
tasks, and run any program written in any language from 
within DADISP. DADiSP even lets you build 
your oun menus. 
А proven standard — already used by 
thousands of engineers and scientists world- 
wide, in a whole range of applications like 
medical research, signal processing, chemis- 
try, vibration analysis, communications, 
manufacturing quality control, test & 
measurement, and more. DADiSP 
supports the IBM PC and PS/2, SUN, 
DEC VAX, HP 9000 and Concurrent 
families of personal computers and 
workstations. 


DADiSP — interactive graphics and data analysis soft- 
ware for scientists and engineers. DADiSP 2.0 delivers 
unprecedented power, through easy-to-use menus. Choose 
from hundreds of analysis functions and graphic views — 
from tables to 3-D. Simultaneously display 
multiple windows, each with different data or 
analyses, for unlimited perspective on your 
toughest data analysis problems. 


Build your own analysis worksheets — 
build and display an entire data analysis work- 
sheet, without programming. Апа DADiSP's 
powerful graphic spreadsheet automati- 
cally recalculates and updates the entire 
worksheet if you change your data or an 
analysis step. 

Do serious signal processing...the way 
you always pictured it! FFTs, digital filter 
design, convolutions, waterfall plots, and more IK E 2 
— all at the press of a key. AT )DAY 617-577-1133 


Let your instruments do the talking — use DADiSP- 
488 to bring data from your instruments directly into a 
DADiSP window for immediate viewing and analysis. 


Ask for our Evaluation Disk. For more information, write 
to DSP Development Corporation, One Kendall Square, 
Cambridge, МА 02139, or FAX: 617-577-8211. 


DSP 
Development 
Corporation 


Australia-Interworld Electronics, 08 521-2952; England-Adept Scientific, (0462) 480055; Bicsoft (0223) 68622; 
France-8M2]I, (1) 84810178; Sacasa, 69077802; West Germany-Datalog, (02166) 46082; Stemmer Electronik, 089-809 02-0; Israel-Racom Electronics, 
03-491-922; Italy-BPS Computers, (02) 61290221; Japan-Astrodesign, 044-751-1011; Netherlands-Computer Engineering Roosendaal, 01650-57417; 
New Zealand-GTS Engineering, (09) 392 464; Sweden-Systek, 013 110140; Switzerland-Urech & Harr АС, 61 611325; Taiwan-Advantech, 2-351-2117 


Circle 100 on Reader Service Card 


FEATURE 


CONSORTIA: 
HIGH-TECH CO-OPS 


Computer consortia may help U.S. high-tech companies 
compete on a global level 


Janet J. Barron 


proposed association of American semiconduc- 
tor manufacturers called U.S. Memories was 
still in the formative stages when its director 
threw in the towel early this year. The ill-fated 
association was intended to help its members 
compete in the DRAM market. In the wake of U.S. Memories’ 
demise, it seems appropriate to examine the concept of com- 
puter consortia: What are the driving forces behind these orga- 
nizations? Which ones are working—if any? And what are the 
implications for America's ability to compete in the interna- 
tional marketplace? 

Just what is a consortium? 
Generally, it is a joint R&D 
effort (most often nonprofit) 
between companies, universi- 
ties, Industries, and some- 
times a state or national gov- 
ernment. The main goal of a 
consortium is to help compa- 
nies (and industries) maintain 
their leadership positions or 
gain an edge over their inter- 
national competitors (see the 
table). The advantages of co- 
operative efforts between 
companies include transfers 
of technology and savings in 
labor power, time, and re- 
sources. 

In the U.S., two principal 
forces drive the current ten- 
dency to create and develop 
U.S. high-technology consor- 
tia: the increasing strength of 
Japanese and European tech- 
nological advances and 
America’s need to avoid be- 


ILLUSTRATION: ROBERT TINNEY © 1990 


ing dependent on outside suppliers for its computer devices and 
components, The stakes in this struggle are so high that many 
believe the basic survival of U.S. high technology is in jeopar- 
dy. Some believe the fight has already been won—and not by 
America. 


Learning from the East 

Japan has been a pacesetter in creating heavily funded and 
strongly supported consortia and joint ventures. For some 65 
years, Japan has used two main vehicles to drive its industrial/ 
technological push: a govern- 
mental agency called the 
Ministry of International 
Trade Industry (MITI) and 
the Nippon Telephone and 
Telegraph (NTT). 

MITI was founded in 1925, 
with а mandate to "protect 
and promote healthy develop- 
ment of Japanese industry. 
trade. and technology." Its 
purpose remains the same to- 
day. and Japan has backed 
this effort to the tune of bil- 
lions and billions of yen. 

Although neither NTT nor 
MITI is formally a consor- 
tium, MITI has spawned a 
number of consortia that have 
made tremendous technologi- 
cal advances: ICOT (Institute 
for New-Generation Com- 
puter Technology), created to 
study parallel processing: 
SORTEC (Synchotron Orbit- 
al Radiation Technologies), 

continued 
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Ihe development of consortia in the U.S. is designed to offset intense international efforts to replace the U.S. as the 
world 5 technological leader and to assure it of a reliable source of computers and computer components. Shown here isa 
sampling of foreign government-supported microelectronic R&D programs. 


Country Project Companies 


MITI УІІ 
NTT YLSI 


New functon 
elements 12 


Supercomputer в 
Optoelectronics 13 
SORTEC 13 
Optical ICs 13 
ETR! a-MB DRAM 4 
Esprit Many 
Mega Project g 


Japan 
Japan 
Japan 


Japan 
Japan 
Japan 
Japan 
Korea 
EEC 


Germany: 
Netherlands 


" Funehra 'rom Japan s Key Tacancloagy Center includes some рінде cantnenmians 


devoted to working with x-ray lithography and generation 
methods; and the OTRC (Optoelectronics Technology Re- 
search Corp.), a 13-company venture that carries out optical IC 
R&D. The Japanese have been extraordinarily successful in 
their drive for industrial and technological superiority in the 
areas of chips, chip-making equipment. and other consumer 
and commercial electronic devices. 


Cause and Effect... 

In the late nineteenth century, the U.S. became heavily in- 
volved in its own industrial revolution. The turn of the century 
brought big-time progress in steel, railroads, oil, and other 
major enterprises. Entrepreneurs such as the Rockefellers, 
Carnegies. Mellons. and Morgans came into prominence as 
they created monopolies in these essential industries. With 
these monopolies came unfair economic and labor conditions. 
Ав a result, between the late 1800s and the mid- 19005, the U.S. 
government instituted a number of antitrust laws, the most fam- 
ous of which were the Sherman and Clayton Antitrust Acts 
(1890 and 1914). 

During the depression years, the U.S, made few industrial or 
technological advances. Then came World War II—destined to 
be the first war fought by scientific military tactics instead of 
sheer brute force. It quickly became apparent that the winner 
would be the country that could technologically outmaneuver 
its opponents. Thus, the U.S. began to make use of the consor- 
tium concept to play catch-up with its adversaries. Because of 
the stringent antitrust laws in place at the time, though. U.S. 
companies were extremely reluctant to take full advantage of 
this type of collaborative effort. 

Japan's recovery from the war entailed major "damage-con- 
trol” efforts. Along with the restoration of its economy, Japan 
also began to make significant technological strides. In the 
1980s. Japan ramped up its efforts to create a fifth-generation 
computer. When the U.S. recognized the seriousness of the 
Japanese threat to its technology base. those in charge of ad- 
ministering antitrust laws became more willing to soften the 
rules a bit. 

In 1982, the U.S. Department of Justice announced that it 
would not initiate an antitrust challenge to the formation of one 
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Technical focus 


VLSI manufacturing 
VIL SI device 


VLSI device and manufactunng 
High-speed devices 
Optical semiconductors 
Synchrotron lithography 
Optical semiconductors 
Develop 4-MB DRAM 
Commercial computing 
1-МВ static RAM/4-MB DRAM 


Government funds 
(millions of dollars) 


Time frame 


112 
304 


1975-79 
1975-78 


1981-90 140 
1981-83 Tab 
1979-86 80 
1966-96 Be * 
1986-96 42° 
М/А 80 
1984-94 
1884-89 


of the first computer-oriented consortia, the Microelectronics 
and Computer Technology Corp. (MCC). based in Austin, 
Texas. And in 1984, the passage of the subsequent National Co- 
operative Research Act spurred approximately 70 consortia to 
file their intentions to form. 

While most consortia are research-driven. some have other 
goals, Several, such as Unix International. Open Systems In- 
terconnection (OSI). апа Common Access Method (CAM), are 
devoted to creating and implementing standards for emerging 
technologies. In this article, ГІ! address only research-driven 
high-technology consortia. 


Mandates and Projects 

The firstborn computer consortium, MCC, conducts research 
in five main areas: advanced computing technology, САР. 
high-temperature superconductivity, packaging/interconnects. 
and software technology and research commercialization. One 
MCC goal, to make computers easier to use, has led to a 
human-interface project called the Interactive Work Surface. 
When completed, this device will allow paper-and-pencil-like 
communication with a computer (see photo 1), 

Another of MCC's active projects is an advanced technology 
used in chip fabrication called laser bonding. This is a maskless 
laser direct-write technology that enables much easier, faster, 
and less expensive customization of prototype chip designs. 

One outgrowth of MCC was the founding of SEMATECH 
(Semiconductor Manufacturing Technology Initiative). ап 
industry/government consortium with 14 semiconductor pro- 
ducers and the Defense Advanced Research Prajects Agency 
(DARPA). ЗЕМАТЕСН saim isto develop advanced manufac- 
turing technology that will enable the U.S. to be competitive 
worldwide and to provide a domestic source of chips. 

SEMATECH currently has 54 projects under way, involving 
R&D in areas such as lithography, strategic materials, multi- 
level metals, and furnaces (see photo 2). SEMATECH has 
also, in collaboration with the Semiconductor Research Corp. 
(SRC), established a Centers of Excellence program, which se- 
lects outstanding universities and works with them to attract 
and maintain top-notch faculty and provide graduate students 
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Photo 1: As part of one of its current human-interface 
projects, the MCC is developing an Interactive Work Surface, 
a device that will allow paper-and-pencil-like communication 
with a computer. 


Photo 3: This visualization is a part of ongoing research 

into stellar convection, conducted by Cattaneo, Hurlburt, 
and Toomre at the John von Neumann Center for Scientific 
Computing. Here is an idealized model of thermal supersonic 
convection within a star. 


with superior technological knowledge and experience. 

The SRC was created to plan and implement an integrated 
program of basic research conducted by faculty and graduate 
students at leading U.S. universities. This research is related to 
a set of long-range industry goals that reflect the need for im- 
proved performance and higher-density ICs. 

The Massachusetts Microelectronics Center (M?C) is a con- 
sortium created by the Commonwealth of Massachusetts in 
partnership with industry and the state's engineering colleges 
and universities. It is dedicated to improving the quality of en- 
gineering education for students intending to design ICs. 
M?C's 10 member universities have shared access to the cen- 
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Photo 2: Research at the Austin, Texas, semiconductor 
consortium, SEMATECH, centers around ways to efficiently 
fabricate chips. Here, wafers are being prepared for loading 
into a furnace chamber. 


ter's facilities in Westborough, Massachusetts, which include a 
state-of-the-art CAD center and an IC fabrication facility for 
the production of student-designed chips. Staff members sup- 
ply ongoing training and technical support for university re- 
searchers and educators as well. M*C was chosen to be one of 
SEMATECH'’s Centers of Excellence. 

The Consortium for Scientific Computing in Princeton, New 
Jersey, is composed of 13 major universities and institutions. 
These entities subsequently established the John von Neumann 
Center for Scientific Computing (JV NC) at the same location. 
The CSC is responsible for the overall management of the 
JVNC, serving 1500 users of the center nationally across a 
wide range of disciplines. The CSC is funded by the National 
Science Foundation (the consortium's founder), the state of 
New Jersey, and industrial participants of the consortium. 

The JVNC is dedicated to making the latest and most power- 
ful supercomputers accessible to users in academic, scientific, 
and industrial communities. Thus, users can conduct compute- 
intensive research projects not possible on smaller systems (see 
photo 3). At any university, personal computer and workstation 
users can conuect to a regional network and from there to the 
host supercomputer. The connection to the national supercom- 
puter network is then transparent to any of the host computers 
on the network. 

At least two optoelectronic consortia now exist, with a couple 
more in the planning stages. The Center for Optical Manufac- 
turing, based at the University of Rochester, was founded in 
1989. COM's mission is not to manufacture optical devices, but 
to support the development of new optical manufacturing tech- 
nologies. These include precision glass moldings, optical inter- 
connects and packaging, and gradient index lenses. COM is a 
function of academia, the government, and the optical industry 
through the American Precision Optics Manufacturing Asso- 
ciation, 

Another active optoelectronic consortium, composed of a 
state government, local computer companies. and DARPA, is 
the Oregon Advanced Computing Institute, incorporated in 
1988 and based in Portland. OACIS is dedicated to the develop- 
ment of advanced computing technology through applied re- 
search— mainly in the area of parallel-processing technology. 
One of OACIS's projects is the development of a prototype par- 
allel-programming support environment. Such an environment 
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he JVNC is 
dedicated to making the most 
powerful supercomputers accessible 
to users іп academic, scientific, 
and industrial communities. 


would automate the design, implementation. and analysis of 
parallel-processing software. 


On the Drawing Board 

Building a consortium from the ground up isn t easy. as Sandy 
Kane, the head of the late U.S. Memories, found out. Neverthe- 
less, at least a handful of major consortia are on the drawing 
board or in various stages of creation. 

Under the auspices of the American Electronics Association, 
about 20 companies have signed up to become founding mem- 
bers of a consortium devoted to researching, developing. апс 
perhaps even manufacturing high-definition TV. This joint ef- 
fort is now being dubbed the Advanced Television Research 
Consortium. 

Scientists at the Sarnoff Research Center in Princeton, New 
Jersey, have proposed a consortium to advance the state of LCD 
technology. Names of potential group members have not yet 
been made public. 

Two new optoelectronic groups are also making plans tc 
form consortia—one under the auspices of the Sarnoff Center 
and the other under the aegis of the University of Southern Cali- 
fornia's School of Engineering. The proposed Sarnoff-spon- 
sored effort, tentatively called the Optoelectronic Integrated 
Circuit consortium (OEIC), is having a tough time obtaining 
commitments from companies to join and support the venture. 
Founders of the OEIC hope to create a consortium that will 
build a fabrication facility to produce optoelectronic ICs in vol- 
ume by 1996. But, says Carmen Catanese., proposed director of 
the facility, "Computer firms aren't buying into being part of a 
chip company in the manner we hoped they would." 

The National Center for Integrated Photonic Technology is a 
group to be headquartered at the University of Southern Cali- 
fornia's School of Engineering. It consists of five universities: 
USC, Columbia. Kent State. MIT, and UCLA. NCIPT seems 
to be well on its way to reality. In January, DARPA granted an 
initial $12.5 million to the Los Angeles-based center. 

The NCIPT's mandate will be to increase the level of inte- 
gration currently possible with photonic devices and signifi- 
cantly advance the state of the art in integrating optical and 
electronic devices on a single chip. Its projects will focus on 
high-bandwidth and high-functionality devices and systems. 

Another collaborative effort in the planning stages is a pro- 
posed consortium designed to carry out R&D in superconduc- 
tivitv. This group has the support of major corporate and aca- 
demic forces such as IBM, AT&T. and MIT. If established. this 
consortium will concentrate on several areas: advanced devices 
and IC's. signal distribution and conditioning networks, high- 
temperature materials and technology. and superconducting 
quantum interference devices. 

One potential hybrid consortium is worthy of brief mention 
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here. In Europe, the Joint European Sub-micron Silicon Initia- 
tive (JESSI) was founded to advance the continent's progress in 
chip technology through a collaborative six-country venture. 
JESSI and the U.S.'s SEMATECH consortia are in the talking 
stages regarding forming an alliance. The mission of this so- 
called "superconsortium" would be to use the combination of 
their efforts in a synergistic manner to take on Japan in the chip 
race. 


4 Mixed Bag 

Годау '< consortia are groups that comprise technology compa- 
пеѕ, industries, universities, the public and private sectors, the 
rivate sector alone, and various combinations of these entities. 

MCC, for instance, is a computer research consortium com- 
xosed of U.S. (and, potentially, Canadian) company "share- 
iolders." One of MCC's shareholders is BellCore, the research 
irm of the Bell companies. BellCore itself has been called an 
"internal" consortium—that 15. ап R&D conglomerate that 
vorks for several different clients. Both MCC and SEMA- 
ГЕСН are members of Semiconductor Research. which is à 
.ull-blown consortium in its own right located in Triangle 
Park. North Carolina. 

Most consortia are created as not-for-profit entities, but 
some, such as MCC, are for-profit enterprises. Not only is 
MCC considering spinning off start-ups funded by venture 
capital. it also encourages researchers to leave the lab and par- 
ticipate in translating their experience into products. 


Funding and Fees 

A complete discussion of the types of funding and member fees 
for the various technology consortia is beyond the scope of this 
article. The subject of funding alone is extremely controver- 
sial, and neither consortia proponents nor opponents can agree 
on whether U.S. tax dollars should go to these R&D collabora- 
tions. Of course, this diversity of opinion should come as no 
surprise, since there is no consensus on whether consortia 
should be allowed to exist at all. 

R&D consortia usually calculate member or shareholder 
fees as a percentage of each of the affiliated organizations’ in- 
come or sales. Many member fees start in the 525,000 range. 
SEMATECH, however, has a minimum of about 51 million and 
a maximum of about S15 million annually. 

Other consortia are funded directly from the budgets of the 
state and federal governments, participating universities, and 
various grants that come their way. To allow smaller companies 
to be a part of the action, some of the larger consortia, such as 
SEMATECH. have created "affiliate" programs. These mini- 
memberships enable companies with budgets smaller than 
those of goliaths such as IBM, AT&T, and Intel to participate in 
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specific programs for as little as $25,000. 

Some industry representatives believe that creating consor- 
tia, composed mostly of large, deep-pocket companies, is enor- 
mously unfair to smaller companies and start-ups. Obviously, 
says this camp of believers, most firms don't have the big bucks 
necessary to join, participate in, and benefit from these usually 
prohibitively expensive organizations. 

Robert Noyce, co-inventor of the IC and head of SEMA- 
TECH, disagrees with this premise. According to Noyce, the 
benefits of consortia-provided training for academics spills 
over to companies, large and small. Cross-fertilization and 
technology transfer help everyone, he says. 

Consortia like SEMATECH perform very expensive re- 
search, notes Noyce. He adds that, by pooling resources, 
groups of companies can do some things individual companies 
cannot because of the costs and risks involved. “Consortia are 
restocking the stream. The benefits of consortia flow to start- 
ups just as they flow to other companies," Noyce says. 

There are numerous theories as to why U.S. Memories failed 
to make the grade. The most prevalent assumption is based on 
the fact that although big-gun computer companies such as Dig- 
ital, IBM, Intel, AMD, National Semiconductor, and Hewlett- 
Packard agreed to support the cooperative venture, others such 
as Sun and Apple declined to get behind the effort. 

Also, U.S. companies, many with near-term profit goals in 
mind, stopped short of committing funds and support to the 
organization. Апа with the recent infusion of previously un- 
available chips, several companies decided to trust to luck for 
future supplies. Bad timing was the major factor in the demise 
of the proposed consortium, say industry spokespeople. 


Strange Bedfellows 

The confusion surrounding these issues has led to some unusual 
liaisons between U.S. and foreign companies and consortia: 
IBM and West Germany's Siemens; IBM and JESSI; and Intel 
and NMB Semiconductor. 

The first part of this year saw IBM ink an agreement with 
Siemens to codevelop 64-megabit DRAMs. The prohibitive 
costs (now running into hundreds of millions of dollars) in- 
volved in the process of producing high-density memory chips 
was given as the reason for the joint venture. 

The potential JESSI/IBM collaboration proposes to under- 
take certain projects essential to the establishment of leading 
European and U.S. supply industries. Since IBM is a major fig- 
ure in SEMATECH, the proposed liaison could lead to SEMA- 
TECH’s inviting JESSI to join its ranks. Currently, SEMA- 
TECH does not allow foreign companies or organizations as 
members. 

The partnership that caught many industry pundits by sur- 
prise is that of Intel and Japan’s NMB. The goal of this joint 
venture is to manufacture and market high-speed DRAM 
chips. The new company, Intel/NMBS DRAM Fabrication 
Co., is planning a factory in Japan to manufacture 1-megabyte 
and 4-MB DRAMs starting in the mid-1990s, to be followed by 
a U.S.-based DRAM-manufacturing site. Since that announce- 
ment, several other joint U.S./Japanese collaborations have 
been announced. 

The U.S. is forming consortia to try to neutralize Japan's 
threat to monopolize, dominate, and control the supply and 
prices of much of its essential technology. Given that, the affil- 
iation of domestic and Japanese companies has indeed created 
very strange bedfellows. Ш 


Janet J. Barron is a technical editor for BYTE. She can be 
reached on BIX as "neural." 
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glockenspiel C++ 2.0 


Forged For Strength 


When you’ve purchased Microsoft С 6.0 you’ll 
discover it’s the best around. It’s fast, powerful and 
delivers a highly optimized program. 


Optimizing C++ 


The complexity of today’s programming tasks 
demand an object-oriented approach: Data 
abstraction, inheritance and the confidence that code 
can be reused easily. 


That’s where Glockenspiel C++ 2.0 fits in. 


Glockenspiel has bound the powerful 
functionality of Microsoft C 6.0 with C++ to forge a 
complete framework with which to produce robust, 
maintainable and efficient code. 


Glockenspiel C++ 2.0 is automatically invoked by 
the Microsoft Programmer’s WorkBench to 


produce an integrated program development 
environment. It interfaces to the Microsoft 
CodeView debugger to provide comprehensive C++ 
source-level debugging facilities and is fully 
compatible with the linker to ensure type-safe 
linkage of C++ modules. Glockenspiel’s reference 
databases can also be browsed using the Microsoft C 
Advisor. 


Glockenspiel C++ leads the field in 
object-oriented programming. It’s the most effective 
and efficient implementation available. It conforms 
exactly to the AT&T C++ 2.0 language specification 
- and they don’t come any closer than that! 


And portable too! Glockenspiel C++ 2.0 is also 
available for the IBM RS/6000, DEC VAX/VMS, 
VAX Ultrix, DECstation, Sun, HP, UNIX/386 and 
many other workstations. 


CONTACT: (3 NORTH AMERICA: IMAGESOFT , 2 Haven Avenue, Port Washington, NY 11050, Ph: (516) 767-2233 Fax: (516) 767-9067 


CJ EUROPE: GLOCKENSPIEL, 39 Lower Dominick Street, Dublin 1, ireland. Phone: +353 (1) 733166 Fax: +353 (1) 733034 
C UK: QA TRAINING LTD. Phone: (285) 655888 Fax: (285) 650537 O Italy: INFERENTIA Phone: (2) 26680568 


O France: MICROFORMATIC Phone: (1) 48701900 Fax: (1) 48702729 


J Germany: PSI Phone: (6021) 492-0 Fax: (6021) 492-112 


Specification: Glockenspie! C++ 2.0 requires Microsoft C 5.1 or higher and 1.5 meg of memory. Documentation includes the AT&T C++ reference and "Programming іп C++" by Stephen C. Dewhurst and Kathy T. Stark. 


Glockenspis! С++ is a registered trademark of Glockenspiel Ltd. The trademarks of their respective corporations are acknowledged. 
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Тһе Fastest! 


Тһе Cyrix Еа$Ма 83087 numerics processor is the 

most advanced math coprocessor available оп the market today. 
FasMath sets new standards by delivering 20% to 300% 

higher speeds at various application levels. Yet FasMath requires 


less power to operate — especially important for portable 
or laptop PC users. 


,,.100% Compatible! 


FasMath offers full compatibility with рс РС based software апа 
socket standards. Іп fact, to make you feel even more confident in 
your decision to purchase FasMath, Cyrix has published a 
comprehensive compatibility report that’s 

yours just for the asking. 


,..Sütisfaction 


The Cyrix Golden Guarantee ensures that every FasMath processor 

is accurate and reliable. FasMath is backed by a 5-year limited warranty. 
Furthermore, if within 30 days of purchase the Cyrix FasMath 

does not work properly in your IBM® or compatible PC, or, 

if FasMath should prove to be defective within our warranty period, 
Cyrix will replace or repair the FasMath processor .* 

Can we be more absolute than that? 


For technical information or where you can buy FasMath, 


call now 1-800-FASMATH 
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The most аноди 
math coprocessor available 
today for 80386 systems. 
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‘The Gyrix FasMath Processor 


High Performance Math CoProcessor For Use іп All 
К Systems 


Guarante ес! 1 
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Weitek Your 
386/486! 


Тһе new 4167 delivers up to 10 Megaflops when driven Бу 
NDP Fortran-486 and is supported by dozens of scientific, 
engineering and CAD applications. MicroWay provided the 
tools to develop many of these applications and supplies 
the interface cards required to use Weitek coprocessors 
іп conjunction with with an 80387, іп both standard АТ 
bus and MicroChannel machines. : 


жанға. -- А | 
UP f, = 
Number Smasher — 


Our newest AT accelerator board replaces your 
80286 with an 80386 clocked at 20 or 25 MHz. It is 
socketed for 8 Megabytes of 32 bit RAM, an 80387 or 
3167 and a 64K SRAM cache. The NDP Fortran-386 driven 
3167 throughput at 25 MHz is 5.5 Megawhetstones. 


sx» for engineering, ‘scientific and 
CAD/CAM applications. The NDF 
Fortran-486 driven numeric through- 
put running with the 4167 is 12 Meg- 
awhetstones and 10 Megawhetscales 
(see BYTE 1989 IBM issue). 


mW3167/387 
This popular daughterboard (shown on the Number Smasher mW31 6 7/ МСА 


386/25) lets you plug а 3167 and ап 80387 into а 386 system 
that has a single EMC socket. 


Our MCA Weitek card runs in the IBM Model 
70 and 80. At 20 MHz, its performance is 2 
to 3 times that of an 80387. - МОР С-456 


3167/4167 Митегїс Регїогтапсе МОР Fortran-486 апа С-486 Micro 
3167/MCA NS 386/25 М5/486/25 are globally optimized main- A ау 


Megawhetstones 3.4 5.5 122 faune comprese that have Mi 
| been fine tuned for the "cro 
Megawhetscales 16 3.1 M^ 80486 and 4176. Way 


Weitek 3167 amd 4167 are trademarks of Weitek Corp. MicroWay and Number Smasher are registered trademarks of MicroWay. Ine.. 
B0386. 80387, B0486 are trademarks of Inte! Corp. 


Micro World Leader in PC Numerics 


ay Corporate Headquarters: Р.О. Box 79. Kingston. MA 02364 USA (508) 746-7341 
32 High St, Kingston-Upon- Thames, UK.. 01-541-5466 
USA FAX 508-746-4678 Italy 02-74.90.749 Holland 40 836455 Germany 069-75-2023 


FEATURE 


DOS AND UNIX: 


N SPEAKING 


TERMS 


What could DOS and Unix possibly have to discuss? 
Plenty. 


Tom Yager 


orporate computing isn't what it used іс be. 
Time was, there were one or two mainframes 
on the raised floor. Only those users with the 
most obvious need had terminals. Now, many 
companies suffer with a mishmash of these 
mammoth bensts, minicomputers, and. of course, workstations 
and personal computers. Methods for getting the microcom- 
puters to talk to the mainframes have long been known, and 
making these connections is a big business, since nobody will- 
ingly wastes an investment in the heavy metal. But still, many 
managers have missed seeing 
a great improvement to their 
return on investment in Unix 
hardware: hooking PCs into 
an existing Unix network. 


Why Bother? 

For some, the advantages of a 
high-speed connection be- 
tween any two computers are 
obvious. Oddly, many still re- 
sort to sluggish serial connec- 
tions, schlepping data around 
at speeds as slow as 9600 bps. 
Granted, there are excellent 
software packages that make 
the most of this primitive 
link, providing file transfer 
and other network-like ser- 
vices, but when it comes to 
Unix, there’s simply no sub- 
stitute for the real thing: 
Ethernet. 

Ages ago, a silent consen- 
sus was reached among Unix 
vendors that Ethernet was the 
way to ро, and that has vastly 
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simplified intermachine connections ever since. As a result, 
Unix users have been spoiled by rapid mail delivery, remote 
terminal services with multiple sessions, and file and resource 
sharing network-wide. To top it off, Unix networks are ridicu- 
lously easy to use once they re set up. 


The PC: It's Not Just for SideKick Апутоге 

All this raging connectivity has found its way to the desktop 
with the graphics workstation boom, but the lowly PC has a 
deserving role in this pact, as well. 

It would be easier if you 
could think of PC-to-Unix 
connections in terms of PC- 
based LANs, but Unix does 
things differently. The most 
typical PC LAN is one gov- 
erned by a central system, the 
server, to which all the disk 
drives, printers, and other 
shared resources are con- 
nected. These server-based 
LANs work well, but they 
allow only limited access 
from one desktop to another, 
and such traffic must first 
pass through the server. A 
concept closer to that of Unix 
is the PC peer-to-peer LAN, 
where each system in the net- 
work is capable of communi- 
cating with al] the other sys- 
tems directly, and without the 
wastefulness of dedicating a 
single machine to the provi- 
sion of services. Disk drives, 
printers, and other sharable 

continued 
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Ince 
Ethernet is the Unix 
network rule of law, 

to connect to the Unix 
network, you must 
teach your PC to abide 
by the statute. 


resources, regardless of their location, can be tapped by other 
network members. Most of these PC LANs are incapable of 
sharing one of the most costly resources, compute power. 

A Unix network connection supplies all the services dis- 
cussed above, and then some. The network wire can be used to 
set up a virtual terminal connection (through rlogin or tel- 
net). which is fully interactive and (usually) very fast. Files 
can be electively copied back and forth, using either a variant of 
a simple copy command (called гер) or a client/server applica- 
пол. ftp. which creates a specialized session during which а 
user can browse through the directories on someone else's ma- 
chine and send and receive selected groups of files. 

An individual command can be remotely executed on some- 
one else's system (using rsh or rexec), passing its results to the 
user's display or logging them in a file. Finally, specialized 
client/server applications can connect across the network to 


A MIXED NETWORK 


Connectors 
EN Terminators 


ше Trunk cable 
"== Thick-wire Ethernet 
— Thin-wire Ethernet 


Figure 1: Through the use of a thick-wire/thin-wire 
single-port transceiver, machines using both thin-wire and 
thick-wire Ethernet can all communicate. 


282 BYTE = JUNE 1990 


converse On any number of topics, from graphical windowed 
environments (the X Window System [referred to as X Window 
hereafter]) to E-mail (Simple Mail Transfer Protocol —SMTP). 

If some of the terms in the preceding paragraph were unfa- 
miliar, don't be concerned. Every one of the oddly named ser- 
vices described above can be accessed from a PC, and the rest 
of this text will show that it's not as hard as you might think. 


What's Life Without Cable? 
If you're like many PC users, you've already got a cable jutting 
out the back of your computer, trailing under floor or over ceil- 
ing to your hallowed server. As Iam a certified Unix snob, you 
might expect that my first instruction would be to sever your 
ties to the dark DOS ages. Quite the contrary: А Unix connec- 
tion is no replacement for the services of a good DOS LAN. 
Since Ethernet is the Unix network rule of law, to connect to 
the Unix network, you must teach your PC to abide by the stat- 
ute, There are dozens of network cards out there. with varying 
degrees of functionality and price, and selecting one 15 your 
first step toward making the connection. 


Smart or Dumb, Tbick or Thin? 

There are two basic classes of cards: smart and dumb. The 
dumb card simply passes data through to the host, sapping 
some CPU resources in deciphering raw network packets. 
Smart cards process the protocol on the card, maintaining 
intermachine connections and watching over the network with 
reduced CPU intervention. While it would appear that the 
smart cards have the advantage. reports of the actual degree of 
improvement vary. There are some tasks at which faster pro- 
cessors excel, and moving blocks of data to and from 1/О 
boards is among them. If performance is that important, get 
specifications from a few manufacturers before making your 
decision. 

Smart card or dumb, there are presently two accepted ways 
to carry Ethernet: thin wire and thick wire. {A third choice, 
unshielded twisted-pair, is still in the standards development 
stage and therefore not consistently implemented.) Thin wire is 
cheaper than thick, the cables are easier to make or buy, and 
connections are as simple as those for cable TV. 

Thick wire is aptly named for the fat, multiconductor cable 
that carries the signal. Its use is further complicated by the re- 
quirement of an external device called a transceiver, which am- 
plifies and passes signals between machines and among other 
transceivers. Thick Ethernet is something of an anachronism, 
bulky and inconvenient, and it doesn't blend well with the turn- 
key environment of PCs. But since it can bridge longer dis- 
tances, it is the backbone of many existing Unix networks. A 
compact, single-port transceiver costs about $200 and is 
enough to get a roomful of machines connected to a thick-wire 
network through the more convenient coaxial cable. Making 
native connections to a thick-wire network involves placing a 
transceiver nearby. Each such unit typically fans out to eight or 
more sockets, into which are plugged the thick cables that are 
dropped to the workstations. Transceivers are connected to- 
gether via a trunk cable or thin Ethernet wire. (See figure 1.) 

With thin wire, it's pretty much plug-and-play. Each ma- 
chine is attached to the network through a three-way (or “T™) 
connector. One side goes into the host's network adapter, and 
the other two pass the signal through to systems up and down 
the line. Each system is connected to the network serially, like 
tying periodic Knots in a single length of rope. and the last ma- 
chine on either end of the "rope" must have the unused side of 
its T connector terminated with a special resistor. 

continued 


QNX. 


The OS for over-achievers 


ОХХ programmers have a decided advantage. 


You see, people who use QNX enjoy the 
freedom that comes only with a flexible, 
modular 05. They appreciate the elegance 
of a message-passing architecture. And 
they marvel at the fact that QNX runs so 
lean — under 150K— vet out-performs any 
other PC operating system. 

QNX users never worry about whether their 
applications will make it at runtime, because 
they know ОХХ has proven itself again and 
again in the real world. 

Its no wonder that QNX users have achieved 
so much since the product was first released 
for the PC in 1982: over 80,000 systems 
installed in 47 countries world-wide, in all 
kinds of applications — from making cars 
to selling books to handling online credit 
card transactions. 


One reviewer dubbed QNX "The multi- 
everything 05.” Now, you might expect 


multiuser and multitasking, but realtime? 
And integrated networking? And true 
distributed processing? Best of all, these 
terms take on a new meaning with QNX. 


Multiuser, for instance, means up to 32 
terminals per micro. Multitasking 
cashes out as 150 tasks per machine. 
Realtime means not only priority-driven, 
preemptive task scheduling, but also speed: 
at 6,896 task switches/sec on a 16MHz 286, 
QNX is at least a full order of magnitude 
faster than a typical UNIX svstem. Inte- 
grated networking means you won't 
need yet another layer of software to set up 
a LAN, and you can use any mix of 
Intel-based micros — from vintage "81 PCs 
to Р5/ 25. 


Distributed processing with ОХХ 

sounds too good to be true. But it is: Any 
task can access any resource — programs, 
files, devices, even CPUs — without going 
through the bottleneck of a central file server. 


Quantum Software Systems Ltd., 175 Terrence Matthews Crescent, Kanata, Ontario, Canada К2М 1578 
QNX is a registered trademark of Quantum Software Systems Led. UNIX is a registered trademark of АТАТ. P5/2 is à registered trademark of 
International Business Machines Corporation, 2) 1989 Quantum Software Systems Led. 


Besides the satisfaction that QNX developers 
get from using a fast, powerful, and flexible 
OS, did we mention that they also enjoy 

free technical support? 

If you're wondering why you don't already 
know all about this great 08, vou could try 
asking the over-achievers who are smugly 
guarding the secret of their success. 
Better yet, give us a call. We'll tell you 
everything you need to know to become an 
over-achiever yourself. 


For more information or a free demo disk, 
please phone (613) 591-0931. 
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BIX gives in to special interest groups. 
First it was Mac mavens, followed by IBM-ers. Then it was game fans, writers, and our friends, the Amiga aficionados. 
In less than a year, BIX has established Exchanges” for each of these large BIX subscriber groups — so people from all 
over the world can get together to learn, exchange ideas, and simply enjoy themselves. 
If vou were a BIX subscriber, vou could choose from this growing list of Exchange offerings: (In each Exchange. 
conference name appears on left, description on right.) 


Amiga Exchange 


amiga. user 
amiga.sw 
amiga Iw 
amiga arts 
amiga.int 
amiga. special 
amiga 


amiga. update 
amiga. com 


amiga. dev 


Exchange ideas, solve problems, compare notes 
Amiga programming and developer issues 
Amiga hardware design, use, and hookup 
Artistry using the Amiga 

Developing for the international Amiga 
Special guests and events 

BIX Archive: The original Commodore Amiga 
conference 

Commodore's private conference for certified 
developers 

Commodore's private conference for commer- 
cial developers 

Commodore's conference for developers 


IBM Exchange 


ibm. pe 

ibm.at 

ibm. pis 
ibm.os2 
ihm.dos 
ibm.os.386 
ibm.utils 
ibm.repairshop 
ibm.new.prods 
ibm exchange 
ibm.listings 
ibm.other 
microsoft 


The venerahle PC 

The AT series and workalikes 

The Р$/2 series 

05/2 operating system 

PC/DOS & MS/DOS operating systems 
Alternative 386 operating systems 
Utility software for [BM computers 
Garage and Tune-up Shop 

New products for IBM compulers 
IBM Exchange clearinghouse 

An index to all Listings files in the ІВМ Exchange 
Applications, printers, modems, etc. 
Products from Microsoft 


Mac Exchange 


mac.apple 
mac. business 
mac. desktop 
mac.external 
mac. hack 
mac.macappéda 
mac.news 

mac .novice 
mac. products 


The word from Cupertino 

Macs in the office 

Publishing with a Mac 

Information from all over 

Technical information about all aspects of the Mac 
Macintosh Applications Developer's Association 
Up-to-the-minute information 

For beginners 

Listings of new hardware and software 


Display this month’s 
BIX activities 


mac. sandbox 


For off-hours fun 


Writer's Exchange 


desktop.pub 
journalism 
joumalism. pro 
marketing 
new. writers 
poetry.pros 

sf 

shwa 


lech. news 


word, processor 
write. fiction 
writers 

write. fiction 
Writers. pros 
writers. ІШЕ 


Using microcomputers for publishing 
Reporting and writing news 

Interaclion for working press only 
Promotions, sales, public relations, and high tech 
Getting started in the writing business 

Writing both types of English 

For Science Fiction, Star Trek, and fantasy fans 
Private meeting place for the Science Fiction 
Writers of America 

Discuss Microbytes news, product reports. and 
items 

Word-processing programs 

On writing fiction 

The original writers conference 

How to write fiction 

Interaction for professional writers only 
Insights and conversation from professional 
wrilers 


Interactive Game Exchange 


compu.games 
dd 


encounters 
eq 

ff 
fun.n.games 
gazebo 
lexicon 

lore 

[world 

mnm 


аса 
sn] 
snl. preview 


About computer games, critiques, ups. and more 
Digital Dungeoning: programs and applications 
and gaming 

The place of all lands and places in space and time 
ElfQuest {role-playing games in the land of elves) 
The Fantasy Foundation (role-playing games) 
Fun, games, group activities 

Exploring the on-line social life of ІХеп 

About words 

Fanlasy-relaled poetry, prose, song, and art 
Ledinworld (advanced Dungeons & Dragons) 
Meade & Mirth (free-form games set in the 
Middle Ages — or far in the future) 

Society for Creative Anachronisms 

Suits & Ladders. By invitation only 

Previews what can be found in the closed ‘sn’ 
conference 
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Finally. An on-line service 
that doesn’t nickel and dime you. 


It's BIX's flat-fee service 

BIX is short for BYTE Information 
Exchange. The on-line informa- 
tion service that's vours for an 
unheard-of flat fee of just $39 for 
three months* —an amount vou 
could easily waste in just two to 
four hours with an hourlr rate. 
on-line service. (Not to mention 
the fact that vou d be nickel-and- 
dimed for its monthly minimurms.) 


And here's another distinction: 
BIX is strictly for microcomputer 
pros: it contains no “fluff.” Asa 
subscriber. here's what vou've 
got coming to you: 

ГІ All the information and ideas 
exchanged in more than 150 
microcomputer-related confer- 
ences—a give-and-take in which 
vou can participare 


JEN 


[ ] Microbrtes Daily —up-to-the- 
minute industry news and new 
product information. 

C Plus support from hardware 
vendors and software publishers, 
access to extensive software 
libraries, and the use of our 
electronic mail service— which 
allows binary attachments. 


Subscribe to BIX right now— 


using your computer and modem | 


set vour telecommunications 
program for full duplex, 7 bits, 
even paritv, 1 stop bit. Call BIX 
directlv on our special registration- 
only number: 800-225-4129 (in 
Massachusetts, call 617-861- 
9767). Then hit the return key, 
and respond as follows: 


Prompt: You Enter: 


login {enter bix” }: hix 
Кате? bix. flatfee 


You can charge vour BIX 
subscription to major credit cards, 
or have it billed to vour company. 


You may also purchase unlimited 
off-peak access via Tymnet for just 
$20 per month, or $4 per off-peak 
hour, in the continental US** For 
more information, and vour local 
Tymnet access number, call 800- 
227-2983 (in NH and outside the 
US, call 603-924-7681). 

"Hased on a $156 annual fee, billed 
quarterly. You тау cancel at any ume. If 
vou prefer, vou mav subscribe for 3 
3-month trial at just $39. Fee does not 
include Tymnet connect charges. 

**No extra charge for 2400-hbaud access. 
Тетпеі prices are subject to change. 


International networks access BIX ar NLT 
3106901 » "400. 


ВГА 


One Phoenix Mill Lane 
Peterborough, NH 03458 
800-227-2983. In NH 603-924-7681. 
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Megamate 2.8 stores eight times as much dala as a 5.25" 
drive al four times the speed. It handles any 3.5" IBM disk = 
2.8MB, 1.4MB, 720KB — and is a cinch іп install 

ап any (8M PC, XT, AT or compatible. | 
Megamate 2.8 comes complete | 
with everything you need. So add 
2.8MB ЕП capability the easy way 
- with Megamate 2.8! Call Micm 
Solutions today for the dealer 
nearest you. 


1. 4MB version also available. 


megamat е2.8 
Micro Solutions 132 W. Lincoln Hwy. 
Dekalb, IL 80115 815-756-3411 


See us at Spring COMDEX Booth #2160 


Video Textbook Training © Video Textbook Train ing 


The Ultimate Training Solution 


40 te 60 hours of in-depth training per course. Lessons 
consist of objectives, lectures, examples with detailed 
explanations, exercises with the presentation of multi- 
ple solutions per problem and lesson reviews. Developed 
bv professionals that have taught these courses to thou- 
sands of students. Courses currently available include: 


* The UNIX Operating System, 
Utilities and Bourne Shell Programming 
è The UNIX Operating System, 
Utilities and C Shell Programming 
€ The ANSI C Programming Language and 
Libraries 
е Programming with QUICK C 
е Programming with TURBO C 
е INFORMIX/SQL Applications Development 
е INFORMIX/4GL Applications Development 
е Programming with ADA 
* Programming with C-scape 
Designed to be vour personal video textbook, the price of 
each course is ап affordable $150, plus applicable sales 
tax. Check, VISA and MasterCard accepted. 


200 Lakeside Drive, Building A4 
Morgantown, WV 26505 
(304) 292-0917 FAX (3041 296-4032 
UNIX жа "egistereg vacemark of АТАТ 
INFORMS ‘SOL ang JGL ane registered trademarns pr INFORMIX Sofware. Inc 
QUICK (7 13 а registered гадетагк of Microsoft Сопота" 


TURBO © s a registered rademark of Bonang Imernatianal 
C-scape s a registered trrasgmark of Gakera Group. Inc 


Video Textbook Training * Video Textbook Training Ф 


Video Textbook Training ө 


е Video Textbook Training e Video Textbook Training 
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À Node by Any Other Name 

Without software, even the most brilliantly designed network is 
only a highway for electrons. TCP/IP (Transmission Control 
Protocol/Internet Protocol), whether resident on a smart card 
or running on the host's CPU, does all the work. Every system 
on а network receives all the packets zipping across the wire. 
It's TCP/IP's job to decide which ones to ignore and how to 
deliver the ones it pays attention to. Every packet carries with it 
the identification of the sender and the intended recipient. 
Packets are filtered such that only those destined for the current 
host, and special "broadcast" packets, are retained. 

Each network member, or node, must be uniquely identified 
by a numeric internet address. А hosts file contains a simple 
translation between the numeric addresses and character-based 
names. In this file, each 4-byte address is usually expressed as 
four dot-separated numbers. Depending on how the address is 
constructed, 1, 2, or 3 bytes can be devoted to a node's individ- 
ual ID. The remaining bytes identify the network on which the 
node resides. Most installations have less than 255 nodes con- 
nected to a single network, so a sensible addressing scheme re- 
serves ] byte for the node ID, and the remaining 3 identify the 
network. For example, an address of 192.1.1.17 identifies 
node 17 on network 192.1.1 (see figure 2). A first byte in the 
range of 0-127, 128-191, and 192-223 allows for host address- 
es of 3 bytes, 2 bytes, and 1 byte, respectively. It's also possible 
to reserve a number of bits in the host address to identify a sub- 
net, or branch off the main network. These schemes let the de- 
signer adapt the address to the size of the network or the num- 
ber of individual networks. 

Connecting networks is also part of TCP/IP. To join two net- 
works, you must connect one node, through separate network 
adapters, to both of the networks to be joined. Once you config- 
ure TCP/IP to recognize the node as a gateway, every node on 
any of the joined networks can transparently communicate with 
all the other nodes. А gateway simply shunts packets destined 
for another network through the appropriate adapter. In this 
manner, any number of networks can be joined together: 
TCP/IP is smart enough to route packets through several gate- 
ways in sequence as needed. Several companies offer self- 
contained gateways, but a good application for outdated PC 
equipment is as a dedicated router. 
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Figure 2: This example of internerwork addressing shows 

two networks (denoted by 192.1.1 and 192.1.2), each of which 
has 17 nodes. The networks are linked by a shared node 

(or gateway) that has addresses on both networks. 
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Poor Little DOS Box 

On Unix, TCP/IP is managed by a combination of device 
drivers, background processes, and user applications that 
create, maintain, and monitor network connections. They also 
make file sharing, E-mail delivery, and other services avail- 
able to other systems on the network. Because Unix is a multi- 
tasking operating system, it's possible to have multiple services 
available to other nodes simultaneously. 

MS-DOS is capable of partaking of the fruits of a Unix net- 
work, but with limitations (related to its memory and tasking 
deficiencies). Specifically, TCP/IP software must fit in a 
memory space small enough to leave room for traditional DOS 
applications to run. DOS's lack of multitasking makes a DOS 
machine more a consumer than a provider of services. 

One widely used TCP/IP package for DOS comes from FTP 
Software. Through a mix of device drivers and a TSR network- 
ing kernel, FTP's PC/TCP provides all the services familiar to 
Unix users. To hook up, you bind the hardware characteristics 
of the network card into the PC/TCP kernel and drivers, along 
with the internet address and other operating parameters. You 
also need to fill a hosts file with the addresses and names of 
those nodes on the network that the PC needs to reach. 

You also must supply a Unix user name. Any attempt to exe- 
cute a command on a remote Unix host must be accompanied by 
a user ID that is valid on the Unix host. 

Once a configured PC/TCP kernel is running, the PC be- 
comes part of the network. PC/TCP's ping utility is the quick- 
est test of a successful network connection. It ricochets a net- 
work packet off a selected host on the network and waits for a 
response. If ping reports that the host or network is unreach- 
able, cabling, hardware, and software configurations should be 
checked until the problem is found. 


Cranking Up the Engine 
Getting there is not half the fun; it's the most difficult part of 
dealing with TCP/IP. Once running, the file transfer and re- 
mote-execution services mentioned above are very easy to use, 
but they are still only the beginning. While DOS and OS/2 net- 
work mavens are getting all lathered up over the advent of 
client/server applications, Unix has been doing it for years. 
Being a single-tasking operating system, DOS makes a better 
client than server. If you know what single service you want 
from the PC and are willing to dedicate the PC to providing it, it 
is possible to use a DOS machine as a limited network server. 
The ftpsrv command in PC/TCP, for example, lets other 
(multiple) hosts attach to the PC and transfer files using ftp. 
Similarly, smtpsrv places the PC on alert for incoming E-mail 
using SMTP. These servers usurp the entire system until you 
ask them to quit, so they are best for overnight or for other un- 
attended use. They do provide the full set of SMTP and ftp 
services. Your Unix users will have no idea that they are con- 
necting to a DOS system. 


Share and Share Alike 

With all this networking, there would seem to be one service 
that has been neglected: file sharing. PC/TCP provides this 
service in InterDrive, a package that connects to a server offer- 
ing connections to Sun Microsystems' Network File System. 
NFS expands the usefulness of a network by making the disk 
resources of remote machines appear as local devices to work- 
stations and PCs. 

NFS is somewhat slow, partly because it is stateless; even if a 
server crashes, reboots, and reinitializes everything, a client's 
session can pick up exactly where it left off. To accomplish this, 
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FTP Software, Inc. 
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Wakefield, MA 01880 
(617) 246-0900 
Inquiry 1104. 


Hummingbird Communications, Ltd. 
2900 John St.. Suite 4 

Markham, Ontario. Canada 
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(416) 470-1203 
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Inquiry 1106. 


Aircom, Inc. 
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(818) 884-8755 

Inquiry 1107. 


state information must be carried with each request rather than 
cached on the server. The cost is speed. It is fast enough to be 
useful, however, and hooking up is quite simple. 

For NFS to work, the Unix server must "export" any portion 
of the file system that it shares with other nodes. Each DOS 
client must have a valid Unix log-in and permission to access 
the server. The DOS user "mounts" the Unix file system, and it 
becomes an ordinary DOS lettered drive, which can be used 
like any other network drive. Гуе run floppy disk-based PCs as 
diskless workstations using NFS, and the performance was 
good enough that I didn't go nuts waiting for programs to load. 
But it wasn't really up to Novell standards. On the flip side, 
NFS doesn't cost as much as Novell, and Unix NFS servers can 
do real work while they babysit the file-sharing system. 


Serving Up a Window System 

As an illustration of а worthwhile client/server application, 
consider HCL-eXceed from Hummingbird Communications. 
This product is a full MS-DOS port of MIT's X Window (X11 
release 3) server. It makes network connections through a set of 
functions that make calls into the PC/TCP kernel. 

An X Window server is a hungry critter, consuming memory 
for every window, font, picture, client connection, or other re- 
source. The paltry 640K bytes available to DOS, less about 90K 
bytes for the PC/TCP kernel, and less DOS overhead, is not 
enough to run a demanding X Window session. Anyone who 
wishes to port network clients or servers over from other envi- 
ronments can expect to encounter the problem of severe mem- 
оту restrictions; DOS seems to stand alone in the limits it places 
on programmers. HCL-eXceed manages to deal with these in a 
couple of interesting ways. 

First, the standard-1ssue version of HCL-eXceed (which 
runs on any DOS system) is tuned to reach out for any extra 
memory it finds available. If EMS memory is found, it will use 
as much as you choose to allocate. There is also a 64K-byte 
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“һітет” area available on most PCs, which HCL-eXceed сап 
use through a device driver. The preferred solution, and one 
that is growing in popularity, is to run the application in pro- 
tected mode. In HCL-eXceed Plus, a DOS extender arranges 
for the X Window server to have access to all of a 286, 386, or 
486's address space as a linear unit (just like a “real” com- 
puter) and manages the switch between protected and real 
modes when DOS services are needed. Similarly, since the 
PC/TCP kernel loads under DOS, each call to it invokes a shift 
to real mode. On a capable (286 or better) machine, this switch 
happens fast enough that you'll never notice. 

When the HCL-eXceed server is started, it opens a network 
connection, or socket, and waits for a client to connect. To save 
you the inconvenience of trotting to another system to start the 
client, HCL-eXceed can start up a telnet remote log-in ses- 
sion. The DOS user logs onto a remote Unix host and enters the 
command to start the client program. This client locates the 
HCL-eXceed server's socket and attaches itself. Once the con- 
nection is established, HCL-eXceed switches from text (tel- 
net) to graphics mode, and the session is under way. Even 
though DOS is single-tasking, a single HCL-eXceed server can 
support connections with multiple machines, and multiple cli- 
ents per connection. X Window server commands are queued 
and processed sequentially, no matter how many clients are 
generating them. 

Because the protocol between X Window servers and clients 
is a well-documented standard, any server that offers a proper 
X Window protocol can merge nicely into a network of differ- 
ing machines. The portion of the application that communi- 
cates with the network needn't change in order to bring new 
functionality to bear. Whether HCL-eXceed runs on a 286 or a 
486, in protected mode or real mode, on a VGA or 8514/A 
video controller, an incoming X Window client won't know the 
difference. This also frees you to shop for price, performance, 
and features, in whatever combination pleases you. 


The Net Sum 

Any good package is the sum of its parts, and connecting a 
DOS system to a Unix network offers an array of services that 
can help even the most harried system administrator get more 
from limited resources. There are other paths to achieving 
some of the ends described here. Racal InterLan, for instance, 
offers a card that installs in a Novell server and distributes file 
transfer and remote log-in services to Novell DOS client ma- 
chines. Xircom offers a Pocket Ethernet Adapter that attaches 
to a parallel port to give any machine (even a floppy disk-based 
laptop) access to a Unix network. 

There are also other TCP/IP packages for DOS, and other X 
Window servers as well. I've limited myself to writing about 
that with which I have direct experience, but you should exam- 
ine all your available options. The most important thing to re- 
member is that setting things up is the hardest part of any Unix 
network. Once it's put together, connecting new hosts—be they 
DOS, Unix, or what-have-you—is simple, and making use of 
the new services is downright monkey work. 

If DOS has a future at all, it lies in the ability to communicate 
with more capable machines and operating systems. The little 
effort you'll expend to connect your DOS systems to a Unix 
network can pay off handsomely, but you need to take that first 
step. Even if the benefits aren't immediately obvious, you'll be 
surprised how many useful solutions will spring out of the con- 
nection you've made. sii 


Тот Yager is a technical editor at BYTE. He can be reached on 
BIX as “туарег.” 
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ful systems platforms, including Microsoft 
OS/2, Microsoft OS/2 Presentation Mana 
er and Windows” And innovative network- 
ing е у С like LAN Manager and 
Microsoft SQL Server. 
To get more information and a free 
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Test a PowerMax for 30 days. If it fails to meet your expectations, return it. Io place your 
order, call sales toll-free 24 hours every day. Be sure to ask about custom configurations, 
leasing and financing programs. 


Complete System Just: CALL TOLL-FREE 24 HOURS EVERY DAY 
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| ur 
/ 
; 24% Y OW, See 
7 “ / eun Back Page 
NORTHGATE COMPUTER SYSTEMS For Complete 
РО. Box 41000 Minneapolis, Minnesota 55441 Specs & Reviews! 


Circle 215 on Reader Service Card 


Why look further? 


Here’s What 


115 Say 


About Northgate’ Elegance" 


366 Systems. 


PC Magazine tested Northgate's 
Elegance 386/20, 25 and 33 
against hundreds of others. 
Result: Editor's Choice awards 
lor every Elegance 386 System 
Northgate makes. No other 


EDITORS'| company can make this claim! 


| CHOICE 


Computer Shopper "Best Buy" 
for the third straight year! 
Readers honored Northgate with 
two awards. 


Info World tested 700 products 
in 1989. Conclusion: "The 
highest rated desktop computer 
of the year, this 33 MHz system 
is a terrific performer..." 


| 
* 
& 


| 1989 TOP 100 


* All Northgate 386/25 
and 33 MHz systems аге 
Novell" Network 
approved and comparible 
with other network 
sofrware. 


NOVELL LABS 
AUTHORIZED 


TESTEDAND 


APPROVED 


NefWare Compatible 


PowerMax "386/33 Standard Configuration 


“ 33 MHz Intel 80386™ Microprocessor 
Maxtor 200Mb 15MS access hard drive 
4Mb of 32-bit DRAM on proprietary 


motherboard (expandable to 16Mb with 
optional 32-bit memory card) 

64K SRAM read, write-back cache (optional 
256K cache available) 


High density 1.2Mb 5.25" апа 1.44Mb 3.5" 
Порру drives; also reads, writes and formats 
low density disks 

* Fight expansion card slots; one 32-bit. six 
16-bit and one 8-bit 

33 MHz 80387" or 33 MHz Weitek 3167 
numeric co-processor support 

Two serial and one parallel ports 


14" NEC 3D MulüSync VGA color monitor 
with 1024 x 768 resolution 


16-bit video controller with 512K memory 


а 


CALL TOLL-FREE 24 HOURS EVERY DAY 


800-546-1993 


FINANCING: Use the Big 'N' revolving credit card. We have 
millions in financing available. We accept your VISA or 
MasterCard, too. Lease it with Northgate, up to five-year 
terms available. 


* MS-DOS 4.01 and GW-Basic software 

* On-line Users Guide to the system and guide 
to MS-DOS 4.01 

230 watt power supply 

Elegance 7 drive-bay custom tower cabinet 
pictured (desktop sryle available) 

Newest version of Місгоѕоћ® Windows" (to 
be shipped to you when available) 

Genuine Microsoft Mouse 

Exclusive award-winning OmniKey""/PLUS 
keyboard; ULTRA model available 

l-year warranty on system parts and labor; 
5-years on keyboard 

FCC Class B Certified 

Unlimited, toll-free technical support—24 
hours a day, 7 days a week 


On-site deskside service available five days a 
week (to most locations) 


P 7777 


P.O. Box 41000 Minneapolis, Minnesota 55441 


Prices and specifications subject to change without notice. Northgate reserves ihe 
right to substirure components of equal or greater quality or performance All ems 
subject то availability 


EiLonyngnt Northgate Computer Svsteras 90 All nghi reserved 

маппдае Сту Elegance, Рәшгегышх an капри М loge асе registered trademarks of 
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Enhanced small 
device interface keeps 
pace with today's 

fast hard disk arives 


n the late 1970s, Al Shugart of Sea- 

gate Technology (then Shugart 

Technology) developed the ST506 

hard disk interface. Іп the spring of 
1980. Seagate introduced the 5-mega- 
byte ST506 drive that became the name- 
sake for the interface. Several years 
later, Seagate introduced its 10-MB 
ST412 with essentially the same inter- 
face. 

The ST412's interface, however. in- 
cluded one additional feature that the 
87306 lacked—buffered seeks. Most 
ST506 controllers and drives today sup- 
port the buffered seek option; they're 
commonly called ST506/412 devices. 

The ST506 featured modified fre- 
quency modulation (MFM) data encod- 
ing and could transfer data to and from 
the hard disk drive at 5 megabits per sec- 
ond, With an eager and widening market 
at hand, the disk drive industry evolved 
rapidly. Soon hard disks could handle 
10-Mbps transfers, and several disk 
drive, tape drive, and controller manu- 
facturers saw the need for a faster inter- 
face. They agreed that an enhanced, 
electrically compatible version of the de 
facto standard ST506 interface made 
sense. 

An ad hoc consortium formed, and the 
first working document for the new in- 
terface—the enhanced small disk inter- 
face—appeared in May 1983. The en- 
hanced small tape interface followed, 
and in October of that year, the group de- 
cided to merge the two interfaces into а 
single document, ESDI (enhanced small 
device interface). The interface touted a 
10-Mbps transfer rate, which is double 
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ІНЕ EVOLUTION 


OF ESDI 


that of the ST506. 

Bv 1985. optical disks were coming on 
strong, and a draft of the ESDI specifica- 
tion that supported them appeared in 
March of that year. Аз industry accep- 
tance of ESDI continued to grow, it 
emerged as a potential American Nation- 
al Standard. In January 1986. an ESDI 
steering committee formed, and the Ас- 
credited Standards Committee X3T9.3 
working group held its first meeting in 
July of that year. 

ESDI continued to find favor with 
manufacturers of high-performance hard 
disk drives but didn't do as well in the 
tape industry. In May 1987, ESDI propo- 
nents agreed to drop tape support from 
the proposed standard. 

Early this year, ANSI finally adopted 
ESDI officially as ANSI X3.170-1990. 
Figure І shows a time line for the devel- 
opment of ESDI. 


Two Standards: ESDI and SCSI 

As ESDI developed and became a stan- 
dard, so did another interface designed 
to support high-speed disk drives and 
other peripherals — A NSI's Х319.2 com- 
mittee directed the standardization of 
SCSI. It became an official standard in 
1986 as ANSI X3.131-1986. A second- 
generation specification, SCSI-2, is now 
nearing completion. 

SCSI often competes with ESDI for 
control of high-performance hard disk 
drives in today's fast PCs, As I take a 
closer look at ESDI, ГИ point out some of 
the key comparisons between the two in- 
terfaces and try to clarify their applica- 
tions. (For a detailed look at SCSI, see 
Under the Hood in the February and 
March BYTE.) 

ESDI now finds wide acceptance їп 
the PC marketplace. Manufacturers in- 
cluding ІВМ, Compaq, and Dell use 
ESDI hard disk drive subsystems in their 
high-performance machines. With 
Apple computers, of course. it's a differ- 
ent story. Apple chose to make a SCSI 


connection standard equipment on the 
Macintosh. 


How ESDI Works 

ESDI is a device-level interface. It con- 
nects directly to the hard disk drive and 
controls basic operations, such as seek 
and head select. SCSI, in contrast. is a 
system-level interface, or bus, that can 
connect to any of a wide variety of de- 
vices simultaneously (including hard 
disk drives, scanners, optical disks, 
printers, and tape drives) and can com- 
municate with them by means of high- 
level commands. A SCSI hard disk drive 
needs intelligent SCSI electronics and a 
device-level connection for controlling 
the disk. The latter could, in theory, be 
an ESDI connection or something sim- 
Mar. 

Electrically and mechanically. ESDI 
looks just like the 57506 interface. А 
common 34-conductor control cable con- 
nects in daisy-chain fashion to all drives 
controlled by a single controller. Each 
drive has its own 20-conductor data 
cable. Even the popular four-pin power 
connector found on all standard PC 
floppy and hard disk drives is defined as 
part of the ESDI standard. 

While most of the ESDI signals are 
single-ended open-collector ТТІ. (a 
single wire referenced to a common 
ground), the clock and data signals are 
differential (a complementary pair of 
wires, where only the voltage difference 
between the wires is significant). That 
design maintains integrity even at very 
fast data transfer rates. ESDI permits 
cable lengths of up to 3 meters (a little 
over 9 feet). 


Interface Signals 

Table 1 shows the ESDI signal defini- 

tions for the 34-conductor and 20-con- 

ductor cables. I've included the ST506 

signal definitions for comparison. ESDI 

hard disk and optical disk connections 
' continued 
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Take full advantage 
of your word processor 
or DTP software 
at affordable prices. 


PostScript Language 
Power For Your Printer 


GoScript prints PostScript language 
text and graphics on most Laser, Ink 
Jet and Dot Matrix printers. GoScript 
prints PS files generated by: Word, 

VP, PageMaker, WordPerfect, etc. 
Runs on all PCs w/640KB & hard disk 


GoScript 3.0 Shipping Now 
he most affordable PostScript language 
printing solution! 


“М 
че LaserJet ПІ Support! 
Near-typeset quality in Resolution 
Enhancement Mode! 


FREE FONTS! 


Register your GoScript purchase and 
return the coupon in the box before 
May 31, 1990, and LaserGo will send 
you one four-font family free! 
LIMITED OFFER. Call for Details. 
Offer good only in USA and Canada. 


GoFonts™ Typeface 
Collections Now Available 


Contact your local dealer, or call 
(800) 955-FONT (in USA) or 
el: (619) 450-4600/F ax: (619) 450-9334. 


LASERGO,INC 


9369 Carroll Park Drive. Suite A | 
San Diego. CA ©2121 USA 


GoScnpl 4 3 registered iracerrark of LaserGo. Inc. GaFonts, and LaserGo are 
rademarks of LaserGo, Inc. PostSchpl «s а registered traaamar« of Adobe 
| Systems ini АЛ other produci names arg анти of Thes manulaciurers 
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work in slightly different ways; ГІ focus 
on hard disk applications. 

Án ESDI controller can accommodate 
as many as seven drives, although ESDI 
controllers used in PCs typically support 
just two. Three drive-select signals de- 
termine the active drive, in a binary 
fashion. When all three drive-select sig- 
nals are unasserted (low), no drive is 
selected. 

Four head-select signals pick one of up 
to 16 heads on the active drive. What if 
your drive has more than 16 heads? 
That's handled by means of the Select 
Head Group command. When the drive 
reaches its operating speed, it sends a 
ready signal to the controller. It also 
sends the index signal, the rising edge of 
which indicates the beginning of each 
track. The index signal, which pulses 
once per revolution of the platters, also 
appears on the data cable. 

The function of the sector/address 
mark found signal varies depending on 
whether the disk incorporates hard sec- 
toring or soft sectoring. With hard sec- 
toring, drive electronics determine a 
fixed number of sectors per track. The 
drive pulses the sector/address mark 
found line at the start of each sector. You 
don't find many hard-sectored disks 
these davs—I can't think of апу off- 
hand—but, nevertheless. ESDI supports 
them. 

With soft sectoring, the disk’s operat- 
ing software determines the number of 
sectors per track. Address marks—codes 
placed on the platter before the sector 
data—delineate sectors. When the drive 


detects a mark, it pulses sector/address 
mark found. 

Finally, the read gate signal enables 
the selected read/write head for a read 
operation, and write gate sets up a write 
operation. 

On the data cable, the drive-selected 
signal telis the controller that there 15 ІП- 
deed one, and only one, drive at the spec- 
ified drive-select address. And the ad- 
dress mark enable signal tells a soft- 
sectored drive to write an address mark 
at the current position of the selected 
read/write head. Utility programs can 
use this signal, valid only when write 
gate is asserted, to change the number of 
sectors per track. 


Moving the Data 

Four differential (or balanced) signals 
affect data transfer between the control- 
ler and the hard disk: write data, read 
data, write clock, and read/reference 
clock. Data transfer requires both clock 
and data signals. The clock signal indi- 
cates when the data signal is valid. Typi- 
cally, the rising edge of each clock cycle 
indicates the start of a new data bit in a 
serial data stream. In its purest form, 
data and clock are physically separate 
signals: this scheme is called NRZ (non- 
return-to-zero) encoding. Figure 2 illus- 
trates NRZ encoding of a serial bit 
stream. 

But to store data on a hard disk platter, 
you've got to combine the data and clock 
signals. Encoding methods that can do 
that include FM, MFM, and run length 


continued 


ESDI DEVELOPMENT TIME LINE 


May 1983: March 1985: 
First working ‘Support for 
document for Optical disks 

enhanced small added to the ESD! 
disk interface working document 


October 1983: 

Tape support 

added to form 
ESDI 


July 1986: 

The first meeting - 
of the ANSI X3T9.3 
committee, to 
pursue ESDI 
standardization 


First quarter 
1990: ESDI 
officially granted 
full standard 
status as 
ANSI X3.170-1990 


May 1987: 
Tape support 
dropped from 
the proposed 
ESDI standard 


draft standard 
circulated 
far review, 
comment, 

and revision 


Figure 1: Seven years in the making, ESDI's ANSI certification finally came 


this year. 


Тһе Dynamic Duo. Тһе 4860 is ап industry-first Mother- 
Board that packs the power of the Intel 80486 CPU with the 
Intel 80860 RISC processor (1486 + 1860 = 4860). With it, 


you can build mainframe power into PC’s for 
applications including CAD, LAN and desktop 
publishing. Equally impressive, our 4860 pumps 
up performance in vour UNIX workstations. 

A PC Revolution. In the PC environment, 

the 4860 is a 486-based MotherBoard which 
runs over 2 times faster than 386 computers. 
It's fully compatible with DOS, IBM's 08/2, 
Novell Netware and UNIX. What's more, 
Hauppauge 5 4860 supports up to ба MBytes 
of memory without a RAM expansion board! 


RISC-Y Business. Thanks to the 48605 
symmetrical architecture, both the i486 and 


the i860 processors can access the full range of memory. 1/0 
system, and the 64-bit expansion bus. The result? Unprece- 


dented dual processor performance. 


You'll find that the i860 processor is ideal in graphics appli- 
cations, performing up to 25 million floating-point operations 
per second. That's more than 10 times faster than the i486 
processor alone! There's even an optional 64-bit frame 


buffer card for ultra high-performance workstation graphics. 
For UNIX Workstations, Too. The 4860 board makes 
а great foundation for high-performance RISC workstations 


that run advanced UNIX applications. Many 
workstation vendors are choosing the i860 
processor as a standardized vehicle for CAD and 
simulation systems, and the 4860 is perfectly 
compatible with these applications. 


Technical Features: * + Megabytes of high 
speed RAM expandable to 64 MBytes shared 
between i486 and i860 processors = Socket for 
optional 128K static RAM cache module for 

the i486 = Full size PC/AT form factor = Eight 
EISA 1/0 slots = 64-bit expansion slote 1 parallel. 
2 serial ports. 


The 4860 MotherBoard. Built with the world’s 


highest performing microprocessors. So vou can build the 
world's highest performing PC's and workstations. 


Hauppauge Computer Works, Inc. 
175 Commerce Drive. 
Hauppauge. New York 11788 

Toll Free: 1-800-443-6284 

In New York: 516-434-1600 

[n Europe: (49) 2161-17063 


Trademarks: ІВМ AT and O5; 2- 18M. Intel 36. 486 and i860: Intel Carn DOS and XENIA. Мостай Corp 3360 Mother Board: Hauppauge Computer Works Inc 
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limited (RLL). Figure 3 illustrates 
MFM encoding. If there's a transition at 
the center of a bit cell, the bit 1s a binary 
one; otherwise, it's a zero. Transitions 
also occur at the beginning of each zero- 
bit cell that is preceded by another zero- 
bit cell. 

It's reasonably straightforward to en- 
code these various formats when writing 
to the disk but a lot harder to decode them 
when reading the disk. A special circuit 
called a data separator does the job. It in- 
corporates a phase-locked loop circuit to 
synchronize with and lock onto the clock 
as it's recovered from the encoded sig- 
nal. For reliable data and clock separa- 
tion, the encoded signal has to be free of 
electrical noise. 

The basic ST506 interface transfers 
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data between the controller and the hard 
disk drive in MFM format at 5 Mbps. 
For several years now, ST506 controllers 
and drives have also been available that 
use RLL encoding instead of MFM. That 
buys a 50 percent increase in the data 
transfer rate—to 7.5 Mbps—and aiso 
boosts storage capacity by 50 percent. 
RLL encoding is more complex than 
MFM and requires a more advanced data 
separator. Nevertheless. most new drives 
use it. 

Since the ST506 controller transfers 
encoded information to and from the 
drive. the data separator has to reside on 
the controller. The developers of ESDI 
realized that encoded data sent over long 
cables might not transfer reliably at 10 
Mbps. So ESDI transfers NRZ data be- 


tween the controller and the hard disk 
drive and uses separate, balanced data 
and clock signals. The hard disk drive it- 
self has to encode the data before storing 
it on its platters, and it must also incorpo- 

rate a data separator to decode the data. 
This approach makes the drives at- 
tached to ап ESD] controller more com- 
plex—and more costly—than ones used 
in ап ST506 subsystem. And each drive 
needs its own data separator; there's no 
way to share a single. controller-resident 
separator. But the benefits outweigh the 
drawbacks. The scheme ensures supe- 
rior data integrity, and the encoding 
scheme no longer depends on the control- 
ler. An ESDI hard disk drive can use one 
of several flavors of RLL encoding, or 
continued 


fable і: ESDI and 57506 use the same connectors. However, ESDI's high-level command orientation differs markedly 
from that of the older ST506 interface (N/A —nor applicable). Head and drive selection bits appear in parentheses. 


34-CONDUCTOR CONTROL CABLE, ESDI 


Signal Direction 
To disk 
То disk 
To disk 

From disk 

From disk 

From disk 
To disk 


Head select 2(3) 
Head select 2(2) 
Write gate 
Config/status data 
Transfer acknowledged 
Attention 
Head select 2(Q) 
sector/address mark 
found 
Head select 211) 
Index 
Ready 
Transfer request 
Drive select 2(0) 
Drive select 2(1) 
Drive select 2(2) 
Read gate 
Command data 


From disk 
To disk 
Fram disk 
From disk 
To disk 
To disk 
To disk 
To disk 
To disk 
To disk 


20-CONDUCTOR DATA CABLE, ESDI 


Signal Direction 


Drive selected From disi 

Sector/address mark 
found 

Command complete 

Address mark enable 

+ Write clock 

— Write clock 

+Read/reference clock 

= Read/reference clock 

TWrite data 

— Write data 

- Head data 

– Read data 

Index 


From disk 
Fram disk 
To disk 
To disk 
То disk 
From disk 
From disk 
To disk 
To disk 
From disk 
From disk 
From disk 


300 BYTE *JUNE 1990 


Signal pin 


Signal ріп Ground pin 


Ground pin | Signal 
Reserved 
Head select 2 
Write gate 
Seek complete 
Track 0 
Write fault 
Head select 0 
looped to oin 7 
of data connector 
on disk) 
Head select 1 
index 
Ready 
Step 
Drive select 1 
Drive select 2 
Drive select 3 
Drive select 4 
Direction in 


Signal 


1 Drive selected 
Reserved 
Reserved 
(to pin 16 
of conirol connector 
on disk) 

Reserved 

Heserved 

rite data 

— Write data 

-- Read data 

- Read data 


34-CONDUCTOR CONTROL CABLE, 57506 


Direction — Signal pin Ground pin 


М/А 
То disk 
To disk 
From disk 
From disk 
From disk 
To disk 


To disk 
From disk 
From disk 

To disk 

To disk 

To disk 

To disk 

To disk 

To disk 


20-CONDUCTOR DATA CABLE, ST506 


Direction Signaipin Ground ріп 
From gisk 1 

МАА 3 

М/А 


М/А 
М/А 
М/А 
To disk 
To disk 
From disk 
From disk 


Above DISC™ provides a host of memory expansion and 


Power-hungry users can instantly convert 
conventional memory above 640K, all extended 
memory, even up to 32MB of unused hard disk 
memory to usable EXPANDED memory (EMS) 
with no additional hardware needed. 

Now 386 users can take advantage of fast 386 
hardware paging for EMS simulation. EGA/VGA 
users can increase DOS memory from 640K to 
736K. Novell LAN users can move network drivers 


to extended memory for 36K more usable RAM. | 


Lotus 1-2-3 users (2.x) can access 512K 
extended memory DIRECTLY, for signifi- 
cantly faster performance. Users who 
emulate expanded memory with a 


management options for all 80286 & 80386 users! 


SOFIMARE 


hard disk will feel the accelerated speed of the 
new caching mode. 

Above DISC provides full LIM EMS 3.2 and 
4.0 compatibility for programs written to take 
advantage of expanded memory. Create more 
complex graphics, larger spreadsheets and data- 
bases. Keep your memory-resident TSR programs 
loaded. Get full use of all the memory you already 
have on your ІВМ PC/XT/AT/PS2 and compatibles. 

Above DISC is easy to install, self-configuring, 

and loaded with new high-performance 
features that take vou beyond the thresh- 

old of conventional memory into a 

whole new world! 


ABOVE SOFTWARE, INC. • 3 HUTTON CENTRE, SUITE 950 * SANTA ANA, СА 92707 • 714-545-1181 * FAX 714-545-3008 


Above DISC is а reguriered trademark and Above Eoftware ig a trademark of Above Software, Inc, Other product and corporate names mentioned are trademarks and/or registered trademarks of their respective owners. 
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even МЕМ encoding. (I don't know of 
any ESDI drives that use MFM, but it's 
possible.) It's even possible to mix en- 
coding methods within a multidrive 
ESDI subsystem. 


— É—€——— 


——— — SR 
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Decoded data shows up on the data 
cable as the read data signal. The read/ 
reference clock signal, which the hard 
disk drive generates, controls the timing 
of both read and write operations. When 
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into a single, combined signal, 


Figure 3: MFM encoding (like RLL encoding) merges data and clock information 


Figure 2: То distinguish bits in NRZ data, you need a separate source of clock 
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Table 2: The 16-bit command word includes а 4-bit command identifier 
(bits 15-12), and it can also include modifier, subscript, and parameter values 


(bits 11-0) (8 = yes, O—no). 


Command 
number 
(bits 15-12) 


Command 
definition 


0000 (0) 
0001 (1) 
0010 (2) 
0011 (3) 
0100 (4) 
0101 (5) 
0110 (5) 
0111 (7) 
1000 (B) 
1001 (9) 
1010 (10) 
1011 (11) 
1100 (12) 
1101 (13) 
1110 (14) 
1111 (15) 


Seek 
Recalibrate 
Request Status 
Request Configuration 
* Select Head Group 
Control 
* Data Strobe Offset 
* Track Offset 
* |nitiate Diagnostics 
* Set Bytes per Sector 
* Set High Order Value 
Reserved 
Heserved 
Reserved 
* Set Configuration 
Reserved 


"optional commands 
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Command 
parameter 
(bits 11-0) 


Command Command 
modifier subscript 
(bits 11-8) (bits 7-0) 


O*,eooo.eooeeseeoe.eoo 
O.*eoooooooooo.e.eoo 
оссоооееесссессосе 


read gate is active, read/reference clock 
acts as the read clock, carrying the clock 
signal that the data separator extracts 
from the stored clock/data information. 
When there’s no read in progress, the 
hard disk drive generates a reference 
clock signal on the read/reference clock 
line. 

The controller uses the write data sig- 
nal to present NRZ data to the hard disk 
drive. The write clock signal—derived 
from the hard disk drive's reference 
clock—provides the timing clock for the 
write data signal. Note that the hard disk 
drive controls both the read and write 
data transfer rates—it must, since it has 
control over its own data encoding 
scheme. 


The Serial Command Mode 

Five signals on the control cable and one 
on the data cable communicate com- 
mands and status information between 
the controller and the drive: config/sta- 
tus data, transfer acknowledged, atten- 
tion, transfer request, command data, 
and command complete. The controller 
sends 17-bit command-plus-parity words 
to the controller serially. It places each 
bit on the command data line, asserts the 
transfer request handshake signal to the 
hard disk drive, and awaits the transfer 
acknowledged return handshake signal 
from the hard disk drive. Configuration 
and status information returns to the con- 
troller in a similar fashion. 

Two other signals figure importantly 
in ESDI's serial command mode: atten- 
поп and command complete. The hard 
disk drive asserts attention when it wants 
the controller to request its standard sta- 
tus, That's generally a response to a fault 
condition on the hard disk. Writing to the 
hard disk can't occur while attention is 
asserted. 

Command complete is the only serial 
mode signal on the data cable. The hard 
disk drive generates it. When unassert- 
ed, it tells the controller that the drive 
can't respond to the interface—typically, 
because the drive is trying to recover 
from an error or is performing another 
internal function. 


Commanding the Drive 
ESDI defines 12 commands for use with 
hard disk drives, as shown in table 2. Just 
five are mandatory. The high-order 4 
bits of the 16-bit command word deter- 
mine the command type; the low-order 
12 bits can contain supplemental com- 
mand information. The commands also 

include a trailing parity bit. 
Seek causes the drive to seek to the 
continued 


— REAL- TIME 
SOURCE-LE VEL DEBUGGER 


VV. Periscope Model IV, you 


can debug your software while it runs 
at full speed, something ло software- 
only debugger сап do. 

You can also examine the execution 
history of a hardware interrupt in 
Periscope IV's real-time trace 
buffer, something else по 
software-only debugger can 


runs on most any 80286 or 80386 at 
speeds up to 22M Hz. 

The new Remote Debugging 
feature lets you use Periscope IV to 
debug programs running on IBM 
PS/2s and compatibles. The 
optional Plus board keeps Peri- 
scope from using any of the 
lower 640K, so Periscope 


do. can't be overwritten 
Wi Periscope and doesn't use the 
[V helps memory your program 
you debug needs. | 
| most апу рго- You can try FREE 
gram, "but i is specially designed to Periscope IV 10-da) | 
debug programs that software-only for ten days at 


no charge before you buy it. "Call 
our toll-free number for details. 
Periscope IV prices range from 
$2195 for a 16 MHz 80286 system to 
$2995 for a 25 MHz 80386 system. 


debuggers can't. Model IV users use it 
to debug TSRs, ISRs, device-drivers, 
DOS, BIOS, communications software, 
real-time data acquisition programs, 
multitasking software, network soft- 


ware, keyboard drivers, disk caching The optional 512K Periscope PLUS 
software, systems software, spread “The Model IV board is 5400. | | 
sheets, EMM products, and so forth. hardware really Given the value of your time, can 


“Periscope is my #1 favorite pro- you afford zat to try it? 


gram... I would rather change my editor makes Periscope 


than my debugger," writes Phil Mayes, shine, especially ан жеры ее Tatay pa 
who used Periscope IV to track down when you've got Ova Mio v Ент rid ды 
some very elusive bugs causing timing-rela ted 800-722 7006. - 
intermittent corruption. problems. I can = - 

Periscope lY provides Sotieedovel nou track down In the UK call Roundhill Computer 


support for popular PC compilers and мо F ж Systems at 0672 84 535. Іп Germany call 
linkers, such as those produced by — chang ing ие Н+В EDV at 07542 6353 or ComFood at 
Microsoft, Borland, and others, and it and altered buffers 02534 7093. In Sweden call LinSoft at 013 


on my 386. Ive 124780. 
The Periscope manual, software, break- been using it tO 

out switch and quick-reference card are debug Crosstalk" | 
included with Model IV. | Mb. 4 and there's The E ! 

ы | + just no better way >»? 

р (di^ Periscope 

| — ў Periscope | i JEFF GARBERS Company, Inc. 

T B Director of Sofiware 
| = : Development | 1197 Peachtree St., Plaza Level 
| = Crosstalk Communications Atlanta, GA 30361 
| “Ы. 404/875-8080 * FAX 404/872-1973 
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evlinder specified by the low-order 12 
bits of the command word. Recalibrate 
sends the heads to cylinder zero and re- 
stores the drive's data strobe offset and 
track offset values to zero. Request Sta- 
tus solicits 16 bits of standard or vendor- 
specific status information, based on the 
command modifier bits. 

Request Configuration can solicit 
the drive's transfer rate, number of 
heads, number of cylinders, hard/soft 
sectoring information, and much more. 
The Control command resets certain 
furictions (including the interface atten- 
tion after a fault), and it can also option- 
ally implement spindle on/off control 
commands. (I suppose this would be 
helpful if you re using an ESDI drive in à 
laptop.) 


Optional Commands 

seleet Head Group supports drives with 
more than 16 heads. А 4-bit value selects 
one of 16 head groups, each of which 
contains 16 heads. Data Strobe Offset 
and Track Offset address specific re- 
gions of the disk; data recovery utilities 
can use these commands. Initiate Di- 
agnostics tells the hard disk drive to 


A Complete 386/33 MHz 
Cache System for 
Under $2,000. 


. MIS 386-33MHz STANDARD 


· INTEL 80387-33MHZ CPU 
- 1MB 80NS RAM 


‚ INTEL 82385 CACHE CONTROLLER му 32K 25N5 SRAM CACHE 


‘REAL TIMECLOCK CALENDAR 


: INTEL/WEITEK MATH CO-PROCESSOR SOCKET 


: TEAC 5.25" L2MB FLOPPY DRIVE 


‘WD 1:1 INTERLEAVE FDD/HDD CONTROLLER 
2 SERIAL, 1 PARALLEL AND1GAME PORTS 


“МОР ADAPTER 
' SAMSUNG 12" AMBER MONITOR 


"ММЕНІ-ТЕК 101-KEY ENHANCED KEYBOARD 
: DESKTOP CASE WITH FIVE DRIVE BAYS 


: 2OW POWER SUPPLY 
‘MS DOS 3.3 OR 4.01 


| 386-25MHz STANDARD System 


386-20MHz STANDARD System (Non-Cache] 


3868 X-16MHz STANDARD System 
286-12MHz STANDARD System 
| 486-25MHz ISA/EISA 
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гип its internal diagnostics, if any. 

Set Bytes per Seetor works with 
hard-sectored disks; it can adjust the 
number of bytes stored in each sector. 
бес Configuration has several applica- 
tions. It can, for example, set varying 
transfer rates for different cylinders of 
the disk, on hard disk drives that support 
zone recording. It can also support hard 
disk drives that change angular velocity 
(rotational speed) at different cvlinder 
ranges to maintain a relatively constant 
linear velocity. 


Putting ESDI to Work 

ЕЗГІ has capacity to spare. А single 
ESDI hard disk drive can hold a terabyte 
of data. Even if you stick to the 512-byte 
sectors that DOS and OS/2 prefer, the 
limit is a healthy 137 gigabytes. 

And, of course, it's fast. Most ESDI 
drives today transfer at 10 Mbps, but 15- 
Mbps drives have started to appear. And 
the theoretical limit, 24 Mbps. leaves 
plenty of roam for further performance 
improvements. 

ESDI expects а 1-0-1 interleave: it 
would make little sense to operate such a 
high-performance interface any other 


40MB HDD w/ VGA (640x480) 


way. While some recent ST506 interface 
implementations can now also operate at 
a 1-10-1 interleave on high-performance 
PCs, the data transfer rate of these inter- 
faces sull restricts the overall perfor- 
mance potential of the hard disk drive 
subsystem. 

If you're familiar with the ST506 in- 
terface, you'll find connecting an ESDI 
hard disk drive to its controller virtually 
identical. The controller will have a 34- 
pin header connector for the control 
cable, and the hard disk drive will have a 
34-contact card-edge connector to mate 
with the ribbon cable. Similarly, the con- 
troller will have a 20-pin header connec- 
tor for each hard disk drive it supports 
(typically two), into which you will plug 
the 20-conductor data cable. And the 
hard disk drive will have a 20-contact 
card edge connector that also mates with 
the 20-conductor cable. Both card-edge 
connectors on the ESDI hard disk drive 
must have a key slot, per the ESDI stan- 
dard, and any good drive cables should 
incorporate the key to keep the cables 
from being connected to the drive in- 
correctly. The ESDI drive will also ac- 

continued 


80MB HDD w/ УСА (640х480) $1,000 
150MB HDD w/ VGA (640x480) Add $1,550 
TEAC 3.5" 1.44MB Floppy Drive Add $ B5 
4MB RAM Upgrade Add $ 350 
HK Cache Upgrade Add % 120 
Vertical Case Add $ 150 


| Mini Vertical Case 


MIS Computer Systems 


P.O. Box 70897 Sunnyvale, CA 94086-0897 


3-DÀY 
$1,895 MONEY BACK 
$1,345 GUARANTEE! 
% 845 
% 745 
Cail 


Order Now 


1-800-733-9188 95 


Prices жай terms are rubject to change without notice. 30 days money back does not include monitor 
and shipping charge. CA resident add appropriate sales taz. No Surcharge au credit card purchases. 
Personal and company checks require 2 whe clearance, All names mentioned are registered 
trademarks of their respective companies. 
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BASICally Better 


hen it comes to Performance and Price, 
PowerBASIC tops everything on the market. 

This upgrade frorn Borland's Turbo Basic™ in- 
corporates time-saving new features and state- 
of-the-art capabilities into this popular Turbo-style 
environment. PowerBASIC is the next step 
for power programmers. 


PowerBASIC creates clean code. it slims 
down and speeds up your EXE files. it 
even lets vou put assembly code 
anywhere in your program. New сот- 
mands eliminate the need to write involved 
routines for everyday tasks. Never again 
wil! you be bogged down by string space 
limitations now that PowerBASIC has 
pushed through the 64K string space barrier to 
use all available memory. 


You'll locate the most elusive bugs in seconds, 
thanks to an integrated debugging environment that lets 
you trace, step, set breakpoints, and monitor and 
change variables. New BCD math completely 
eliminates round-off errors, making PowerBASIC ideal 
for financial applications. 

PowerBASIC gives you instant ac- 
cess to all the tools by easily moving be- 
tween editor, compiler, debugger. and 

linker—all without losing sight of your 
code. FowerBASIC 2.0 is upwardly 
compatible with Turbo Basic. And if 
you've been using Quick Basic™ it's 
an easy step up lo PowerBASIC. 


With all these features you 

4 might wonder why other complete 

development environments cost 

ир to four times more. Well stop 

wandering and start working 
with PowerBASIC. 


It's basically better. 


Available now s! your юса! gom- 
puler dealer and at Egghead Ciscount 
Software Stores everywhere. 

PowerBASIU 15 а registered wade- 
mark of SPECTRA Publishing Turbo 
Basic is а registered trademark of Bor- 
[and fnfemational, — Quick Basic is a 
registered trademark o! Microsoft 


Fowe 


SPECTAA Publishing + 1030 East Duane Avenue, Suite D, Sunnyvale, California 94086 * Call Toll Free, 800-345-0035 
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cept the standard four-pin РС power соп- 
nector. 

Standard ST506/MFM hard disk 
drives are formatted for 17 sectors per 
track. The higher density and higher 
data transfer rate of STSOG/RLL hard 
disk drives require the number of sectors 
per track to increase to 26. With most 
current ESDI hard disk drives in the PC 
marketplace operating at 10 Mbps. these 
drives are typically formatted for 32 to 
35 sectors per track; most use 34 or 35. 


HANDS ОМ 
UNDER THE HOOD 


The Software Environment 
How compatible is ESDI with your soft- 
ware? That depends. If you inhabit the 
DOS world exclusively, all ESDI control- 
lers for PCs will work acceptably. Some 
have their own BIOS-level driver. Others 
take great pains to emulate the ST506 in- 
terface found on IBM's original AT sys- 
tem. That means the interface can work 
with the hard disk driver that is already 
resident in the system's ROM BIOS. 

If you want to use an ESDI subsystem 


Co/Session lets you use 
your office PC as though 


you were there... 


Co/Session remote access communications software е 
enables vou to do everything vou previously had to 
do at the PC in your office— but from the location 
of your choice and at vour own convenience. 


Via modem. you сап access (even transfer! files, 


run programs, print reports, use on-line 


network resources, and more, just as 


/ 


though you were seated at the 


keyboard in your office... 


| Seeusat 
Booth #372 
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Even when you're at home...before 


dinner...when vou get back from the 
health club...after 

you read the kids 
| а story. Even when 
= you're on the road...in 
your hotel room...at a 


branch office...calling on a client. 


Co/Session can help vou accomplish all vou have 
to do while allowing you to enjoy the things vou want to do, 
To find out more about how, call us toll-free, at 800- 322-9440. 


See us at 


| 
|| 
OEOMEEK/Spring 90 | 
June 3-6, 1980 | 
Alama, Georgia Booth 83220 | 


m 
SS ion a produci of Triton Technologies Ine 
AUG Macidilesex Turnpike Iselin. New Jersey 08430 


1260]; АН © Fax [201) 52-96015 
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under OS/2 or Xenix, things aren't quite 
so automatic. А WD1003-compatible 
controller should work acceptably, but 
controllers with their cwn driver could 
have a problem. If you buy IBM's ESDI 
hard disk drive subsystem, you can rest 
assured it will work with IBM's 05/2. 
similarly, Dell's ESDI subsystem will 
work with that company's version of 
OS/2. When in doubt, verify compatibil- 
ity with the distributor or manufacturer 
of the ESDI controller before buying. 
You'll also want to make sure that your 
ESDI controller will operate properly 
with the drive you select. There have 
been cases of drive/controller incompat- 
ibilities. Although the recent standard- 
ization of the ESDI connection has allevi- 
ated much of the concern, some ESDI 
hard disk drives implement special. op- 
попа] functions; these require matching 
controllers. To avoid potential mix-and- 
match incompatibility problems, you can 
purchase an ESDI hard disk drive subsys- 
tem. including the controller and cables. 


ESDI vs. SCSI 

While SCSI's parallel bus implementa- 
tion differs from ESDI's serial transfer 
approach. both interfaces support high- 
speed data transfers and require the hard 
disk drive to incorporate some intelli- 
gence. SCSI requires more intelligence, 
however, and entails more overhead. For 
this reason, ESDI subsvstems often out- 
perform similar SCSI subsystems in 
overall effective data transfer rate. 

SCSI, however, holds an ace. A SCSI 
drive can accept a command, disconnect 
from the bus while processing it, and 
then reconnect to the host controller. 
That way, multiple SCSI drives can pro- 
cess commands or transfer data concur- 
rently. Network controllers and multi- 
user systems that can apply this feature 
will undoubtedly embrace SCSI. 

ESDI will continue to grow in popular- 
ity, probably at least into the mid-1990s. 
SCSI will also gain ground. As software 
standards develop that permit more-uni- 
form use of SCSI controllers with a wide 
variety of peripherals (e.g.. hard disk 
drives, optical disks, and scanners), it 
seems likely that SCSI will eventuallv 
become the dominant high-performance 
hard disk drive interface in the PC world. 
But for now, ESDI thrives. With practi- 
cally unlimited capacity, plenty of room 
for performance gains, and an ANSI seal 
of approval, ESDI and fast PCs will 
march together for years to come. 8 


Roger C. Alford is a computer design en- 
gineer and a freelance writer. He can be 
reached on BIX c/o "editors. " 


1990... The Year for УСА 


CTX is ready to offer you a wide choice of colorful 
14” VGA monitors: from the most economical 
standard VGA to the versatile Super VGA, and the 
ultimate Universal VGA. 


The CTX standard УСА monitor, with its advanced 
design gives you rainbow colors with unmatched 
brightness and clarity at one of the most attractive 
prices on the market today. Key design features in- 
clude the auto-sense power supply (90VAC-260VAC), 
upfront sizing, centering as well as brightness and 
contrast controls, detachable tilt-awivel base, and a 
selection of various dot CRT's. 


The CTX Super УСА is designed to meet the 
standard 640x480 as well as VGA extended modes of 
800x600 and 1024x758 interlaced IBM 8514 com- 
patible format. Featuring a super fine .29mm dot 
pitch, dark-tinted non-glare CRT, the Super УСА 
provides picture quality for advanced applications. 


The CTX Universal VGA, a true analog multi-scan 
monitor, is the answer to the variable frequencies in 
VGA video adapters. Whether standard modes of 


640x840, 800x600 or 1024x768 interlaced, the 
Universal VGA is also totally compatible with 132 
column modes and imaging frequencies. With a range 
of 20-38khz and the fine dot .28mm CRT, the Universal 
VGA is the ultimate analog color monitor. 


In addition to the 14” VGA series, CTX offers a full 
lineup including CGA, EGA, VGA and multiscanning 
monitors. For more information and the distributor 
nearest you, please call CTX International at 
714-595-6146 or in the East CTX South at 
404-729-8909, 


CTX INTERNATIONAL, INC. 
161 Commerce Way 

Walnut, California 91789 

Phone (714) 595-6146, Fax (714) 595-6293 


CTX SOUTH, INC. 

6090-F Northbelt Parkway 

Norcross, Georgia 30071 

Phone (404) 729-8909, Fax (404) 729-8805 


CHUNTEX ELECTRONICS CO., LTD. (Factory) 
BF, No. 2, Alley 6, Lane 235, Pao Chiao Rd. 

Hsin Tien, 23115 Taipei Hsien, Taiwan, R.O.C. 
Phone 886-2-9175055, Fax 886-2-9172736 
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You've read the column, now see the 
screen version, and more: 

Ш BIX opens Tojerry Exchange. 
Now you can read and comment on 
the unedited text of Jerry Pournelle's 
Computing at Chaos Manor columns 
before BYTE is on the newsstands. Just 
join the 'chaos.manor' conference in 
tojerry.x, BIX's newest Exchange. You 
can also get in on a variety of other 
discussions with Jerry, ranging from 


the general to the particular. 


For example, in the 'tojerry' confer- 
ence, you can discuss all aspects of 
microcomputers, and cast your vote 
for the best and worst products of the 
year. The ‘technology’ conference lets 
you discuss everything from hot and 
cold fusion to interstellar space travel 
to electronic gadgetry, and the 'sci- 
ences' conference covers, of course, 
science, But the 'space' conference lets 
you focus specifically on space explo- 
ration and habitation. And the ‘contact’ 
conference on cognitive psychology 
brings anthropologists, science fiction 
writers, artists, scientists, and computer 
scientists together to explore common 
ground. You'll also find discussions on 
natural and man-made disasters, com- 
puters in the classroom, and high-level 
mathematics—in ‘disasters, ‘education,’ 


and ‘mathematics, respectively. 


All-Month Conferences and 


Special Events 


B Amiga Exchange—lIf you're ап 
Amiga user, you'll want to visit 
‘amiga.special, a conference in which 
Matt Dillon is discussing his network 
for the Amiga. Recently, ВІЖеп worked 
on promoting it from a serial device 
network to a parallel device network. 


(join amiga.special/matt.dillon) 


BIX 
COMMUNITY CALENDAR : 
JUNE 1990 


B Datem Conference—In this can- 
ference, Datem Ltd., a manufacturer of 
BITBUS technology products, is holding 
discussions on BITBUS network systems 
and their use. The BITBUS network is 
a single-master, multiple-slave network 
topology, optimized for short control 
messages between a cell controller 
(such as a VAX or PC) and multiple I/O 


controllers. (join дагет) 


Ш Science-Fiction Conference— 

Every Thursday night. beginning at 
6:30 PST, you can discuss your favorite 
(or least-favorite) science-fiction books 
and authors, conventions, movies, TY 
series, japanese animation, or comic 
books. You can also visic with guest 
authors who, in the recent past, have 
included the likes of Marion Zimmer 


Bradley and Steve Boyett. (join sf/cbix) 
BIX Conference News 


B Read Hugh Kenner's reviews 
of books on computers and related 
areas of high technology—before they 
appear in BY TE—in a new conference 
called ‘print.queue. Kenner is one of 
Americas foremost literary critics, 
and author of the Print Queue column 


in BYTE. (join print.queue) 


Ш Bytis Permutatio Informationum 
(BIX) omnis divisa est in partes duo, 


quorum in una, quae nobis cordi est, 
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nunc de lingua Graeca Latinaque dis- 
putatur. Quin etiam lectiones Latinae 
offerantur. (lungite [join] writers.ralk/ 


classix et writers.calk/ learn.classix) 


B Knowledge Systems Corpora- 
tion has a family of development 
solutions for your complex software 
problems ranging from СІМ то total 


product development, (join ksc) 


Ш How do you write a movie or 
ТУ script? Let professional screen- 
writer Adam Rodman tell you. (join 


writers/screenwriting) 


E Do you speak JCL or DCL’? YMS 
or MVS? Or even VM? БіХеп speak 


your language. (join data.center) 


B Foxbase, dBase, and Clipper 
programmers and users are invited 
to share their insights in the ‘clipper’ 


conference. (join clipper) 


Ш Learn the science of weather 
and natural disasters from Chicago Sun- 
Times Meteorologist Brendan Larson. 


(join disasters/weather) 


B Adrian Aylward's postscript 
emulator Version 1.1 will be on the 
market any day, now, and you can 
discuss it in depth with Aylward him- 


self. (join amiga.special/postscript) 


B Solid Software, Inc.'s Dwight 
Merriman and Taylor Hutt will show 
you how to develop with Modula 2, in 
a CBix session on Tuesday, June 12, at 
7:30 PM, EDT, Emphasis will be on Solid 


Windows Professional. (join solid/cbix) 
Meet usin Atlanta or New York! 


B Well be in the BYTE boorh ас 
Comdex, and in Booth 2510 аг PC 
Expo. Be sure to come in and talk with 


us—in person, for a change! 


BEAM YOURSELF 
TO A PLACE 
WHERE COMPUTER SAVVY 
ABOUNDS. 


М, 
Е ч 


Ш Imagine a setting in which com- 
munal wisdom is on tap. A place that 
has the fit and feel of a small, friendly 
town, yet the sophistication and 
resources of a global community. 
One which you can visit electroni- 
cally—to increase your knowledge 
of computers and their applications, 
hone your skills, share insights with 
thousands of other computer pros, 
and have fun. Such a community 


would be called BIX. 


Subscribe to BIX, the flat-fee, 
on-line information service. 

BIX is your access to industry news. 
And to many special interest Ex- 
changes—such as our Amiga, IBM, 
Мас, Writers’, and Interactive Games 
Exchanges—which include thousands 
of free, downloadable programs. All 


for just $39 per quarter.” 


Subscribe via your computer... 


Set your program for full duplex, 7 


bits, even parity, | stop bit. Call BIX 
on our registration-only number: 800- 
225-4129. In MA: call 617-861-9767. 
International: call NUI310690157800. 
Then hit the return key, and respond: 


Prompt: You Enter: 
login bix 
Name? bix. ville 


You may buy off-peak access via 
Tymnet at $20 per month or $3 per 
hour, or you may buy peak access at 


$6 per hour." * 


"Based on a $156 annual fee, billed quarterly. 


Telecommunications charges аге extra. 
You may cancel at any time without future 
charges. 


*"Available only іп contiguous 48 states. 


Tymner rates subject to change. 


800-227-2983 * In NH 603-924-768! 


Unleash Your 286, 


386 or 486! 


Whether you are running 1-2-3 or AutoCAD, or 
porting a FORTRAN application, MicroWay has 
the solutions that will both speed up your system 
and simplify your development efforts. These 
include inexpensive 386 accelerators, a 486 
motherboard that has twice the throughput of a 
VAX 8650 when equipped with a Weitek 4167, 
a family of globally optimized 386 and 486 com- 
pilers and the most up to date numerics on the 
market. These include Intel, Weitek, and Cyrix 
coprocessors, plus Weitek daughterboards and 
a Weitek Micro Channel card for the model 70 
and 80 — all of which comes with the finest 
technical support in the industry. 


Nen 


386 Compilers and Tools 


Our NDP family of compilers generate globally 
optimized, mainframe quality code that runs on 
the 386 ог 486 in protected mode under UNIX, 
XENIX, or extended DOS. The compilers ad- 
dress 4 gigabytes of memory while supporting 
the 80287, 80387, Weitek, and Cyrix coproces- 
sors. Applications can mix code from ali three 
compilers and assembly language. The DOS 
versions allow the user to write his own numeric 
error handlers and interface 386 real mode 
programs from protected mode. 

NDP Fortran-386™ is a full F77 with F66 and 
DOD extensions that is 9996 VMS compatible. 
МОР C-386™ runs as a full K&R C with MS 
extensions or as an ANSI compiler. 

NDP Pascal-386™ is a full ANSIJEEE Pascal, 
with extensions from C and BSD 4.2 Pascal. 


DOS 386 versions (NDP too!s included) $895 
DOS 486 versions (МОР tools included) $1195 


UNIX/XENIX versions ............. $795 
МОР VMM virtual memory manager .$295 
Eclipse or Phar Lap Tools .......... $495 
NDP Link - Incremental Linker .. $295 
NOP С Version 1.2 .............. $295 


NDP HOOPS'",. .................. $795 
|^ x». od m CERTUS 2. TESTES $325 
NDP/FFT "NDP or 80x87 version ... ea. $250 
NDP to HALO '88 Graphics interface 9100 
NDP NAG™ — The МАС Workstation library is 
a subset of the NAG mainframe libranes. It 
contains a library of 172 routines designed to 
solve differential equations and eigenvalue 
problems, perform matrix operations, fit curves, 
do statistics and regression analysis, generate 
random numbers, and compute special func- 
tions and integrals: $895. 


NDP Fortran-486™, МОР C-486™, and МОР 
Pascal-486™ аге new releases of our NDP 
compiler family that have been optimized for 
the 486. Driven by NDP Fortran-486, the Num- 
ber Smasher 486, running with a 4167, delivers 
over 10 million floating point operations per 
second! The compilers are $1195 each. 


_ PC Accelerators 


SuperCACHE-286 12МН2.......... $399 
FastCACHE-286 12 MHz ........... $299 


Milt Capsimolis of Ithaca Software, developer 
of HOOPS, the highly regarded 3D, object- 
oriented graphics library reports: "We ported a 
huge C library — well over 100,000 lines — 


without a hitch, in less than a day! ...We liked 
the enormous advantage МОР C-386 offers 


through its support of the Weitek coprocessor.” 


Fred Ziegler of Aspen Tech in Cambridge, 
MA: "I ported 900,000 lines of source in two 
weeks with NDP Fortran-386 without a single 
problem!" Aspen Tech's Chemical Modeling 
System is in use on mainframes worldwide 
and is probably the largest application to ever 
run оп an Intel processor 


Parallel Processing 


MicroWay's IBM compatible Monoputer, Quad- 
puter, Videoputer, and Linkputer boards work 
together using Inmos transputers to provide 
expandable, plug-in mainframe performance 
for your desktop PC. 


Monoputer™ — Includes опе T800 and up to 
16 meg of RAM for parallel code development. 
The 4 MWhetstones T800 makes it the ideal 
FORTRAN engine for cost-effective execu- 
tion of your mainframe programs.. from $1295 


Quadputer™ — This board for the АТ or 386 
can be purchased with 1 to 4 transputers and 
1 or 4 meg of memory per transputer. Two or 
more Quadputers can be linked together to 
build networks of up to 100 or more transputers 


providing mainframe power .. ..... from $1995 
Linkputer ™— Links up to 8 boards to provide 
dynamic transputer topologies......... $1500 


Transputer Compilers and Utilities 

These parallel languages are designed for use 
with the Monoputer, Quadputer and Videoputer. 
Logical Systems Parallel C ........ $595 


3L Parallei C, FORTRAN, or Pascal .. $895 
TBUG — debugger for3L ... ... . $330 
Parsec Parallel C/dynamic . $1500 


ParaSoft EXPRESS Package — Includes 
transputer communications libraries, parallel 
code development library, C source level debug- 


дег, and system performance monitor. .%1500 
Helios PC/s ............... . $1250 
occam 2 Toolset ......... . $1500 


Nexis Windows File Server — - Lets you run 
parallel applications under the Microsoft 
Windows environment............... $495 
T800/NAG™ — Port of the complete NAG 
mainframe library. Contains 268 functions: $2750 


486 Your PC! 


NumberSmasher-486"" is a 25 MHz replace- 
ment motherboard for ATs and 80386s. This 
motherboard supports an optional Weitek 4167 
numeric coprocessor and up to 16 megabytes 
of memory. It is ideal for applications such as 
CAD/CAE workstations, statistical analysis, 
linear programming, and multi-tasking operat- 
ing environments, such as UNIX, XENIX, and 
О5/2. It supports the Phoenix, AMI, or Award 
BIOS. The Number Smasher-486 with OK is 
priced at $3995. 


Our compilers come with the features you need 
to simplify porting to the 32-bit mode of the 386, 
including а 99% VAX VMS compatible 
FORTRAN and a dual dialect C which is UNIX 
System V and ANSI compatible Also included is 
a library of 135 character and pixel oriented 
graphics routines that automatically detect and 
support the full range of PC display adapters 

Plus we carry a full line of third party libranes and 
utilibes that were ported with our languages 

For information about numeric coprocessor рег. 
formance, call for your free copy of an artcle by 
Stephen Fned, "The State of PC Numencs in 
1990". For more information, please call our 
Technical Support Dept. at (508) 746-7341. 


Math Coprocessors 
WEITEK 
4167-25 (Now in stock) . $1395 
mW1167 Micro Channel-16/20 ("от $895 
mW3167 Micro Channet-25/33 from $1495 
3167-20 $795 
3167-25 $995 
3167-33 ....... $1295 
mW3167/80387 Board $200 


mW1167™ and mW3167™ coprocessor 
boards are built at MicroWay using Weitek 
components Each includes an 80387 socket 


INTEL 
8087 ....... $84 8087-2 . $120 
80287-8 ... $195 80287-10 8220 
80387-16 .5330 80387-16SX 5310 
80387-20 . $375 80387-25 $460 
80C287A . $280 80387-33 $570 


287 Turbo-20™ This coprocessor board runs a 
specially qualified Intel CMOS 80287 at 20 
MHz regardless of the main CPU speed $450 
RAMpak™ - one or four meg 32-bit memory 
expansion module for Compaq Deskpro 386 
20/25 Onemeg..$240, Fourmeg $700 


CYRIX 
Cyrix CX83D87 FasMath™ — Fastest 80-bit 
Intel compatible coprocessor Performs 
transcendentals 3 times faster than the 80387 
20 MHz: $400 25 MHz $510 33 MHz: $625 


386 Your AT! 


NUMBER SMASHER-386™ — A full-sized card 
that replaces the 80286 microprocessor on your 
IBM AT or compatible motherboard with an 80386 
that runs at 20 or 25 MHz. It runs numerically 
intensive applications up to a factor of 60 times 
faster, while maintaining full hardware and 
software compatibility when running all 386 ap- 
plications. Includes sockets to optionally add up to 
8 megabytes of 32-bit memory, an Intel 80387, 
Weitek, or Cyrix numeric coprocessor, and 64K or 
256К of high speed cache memory from $895 


FASTCache-SX™ — The most cost effective 
accelerator we have ever manufactured. Plugs 
into the 286 socket, speeding up all applications 
by a factor of 2 to 4. Runs all 386 applications. 
Features an 80386-SX (16 or 20 MHz), a 4-way 
32K cache, expandable to 64K, and a math 
coprocessor socket. 16 MHz:$495 20 MHz:$595 


. World Leader in PC Numerics: 


Corporate Headquarters: РО: Вох 79, Kingston, МА 0236 4 USA (508) 746- 7341 
32 High St., Kingston-Upon-Thames, U.K.. 081-541-5466 Germany 069-75- 2023 


Italy 02- 74. 90. 749 “Holland 40 83645 > 


Japan 81 3 222 0544 à 


USA FAX 508- 746- 467 78 


Using secret codes 
to secure your data 
from prying eyes 


пе thing about computers— 

they keep secrets well. You can 

keep them up all night under a 

glaring light. and they won't 
break. This makes them particularly 
trustworthy. If a computer wants to con- 
ceal something from you, you have to 
beat the information out of it—mathe- 
matically speaking. 

Privacy is becoming more and more 
important in these days of personal com- 
puters that are looking less and less per- 
sonal. Most of the machines at BYTE are 
on one network or another, and it’s not 
uncommon to find that the route a file 
has taken from source to ultimate desti- 
nation leads through more than one hard 
disk. Fortunately, much of the data we 
deal with is no more sensitive than next 
month's columns (embargoed informa- 
tion is closely monitored). 

But there are those times when vou 
want information to stay confidential: 
when you've got to get a file from one 
end of the country to the other and you 
really don't know who might "acciden- 
tally” eavesdrop, for example. Or you've 
saved a directory full of sensitive infor- 
mation on your disk just before a week's 
vacation, and ynu'd like to be able to 
sleep at night. It's not that you don't trust 
anybody, it's just that... well... you 
don't trust everybody. So, you encrypt it. 

In most cases. the security of a crypto- 
graphic system rests on the concealment 
of a key. Once the bad guys (1.е., anyone 
into whose hands you don’t want the in- 
formation to fall) get the key, you assume 
they know how to use it to unlock the en- 
crypted message. (I'll refer to the en- 
crypted message as the ciphertext and the 
unencrypted message as the plaintext.) 


ILLUSTRATION; PAUL SCHULENBURG © 1988 
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SOME ASSEMBLY REQUIRED ШП Rick Grehan 


CLOAK AND DATA 


Other systems rely on a trick. There is 
no key: instead, the plaintext has been 
concealed by a method that—you hope— 
Is so devious that no one will discover it. 

Finally, there are the public-key cryp- 
tosystems. These employ two keys: one 
secret key that you keep to yourself, and 
another public key that anyone sending a 
message to you can use to encrypt the 
correspondence. The public key is de- 
rived from the secret key (or vice versa), 
and you don't care if the bad guys get the 
public key. Even if they did, cracking the 
message would involve using algorithms 
that would take so long to arrive at a solu- 
tion that the effort isn't worth it. You 
hope. 


Kid Caesar 

The simplest of ciphers, and one you 
probably toyed with when swapping 
secret notes in the third grade, is the let- 
ter substitution cipher. This sort of en- 
cryption is often called а Caesar cipher 


after Julius Caesar. He used to write his 
messages down and then encode them by 
taking each letter and replacing it with 
the character three letters up in the al- 
phabet. I suppose that way, if his deliv- 
ery boy got nabbed by Gallic strong- 
arms, the bad guys would be stumped by 
the unreadable message, and the where- 
abouts of the next siege would stay a 
mystery. 

Putting together a program to encrypt 
files using a Caesar cipher is trivial. Of 
course, it also doesn't require а lot of 
noodlework to crack a Caesar-ciphered 
message. Му mom used to pick up cross- 
word puzzle books at the A&P checkout 
line and breeze through the page of coded 
messages after she'd cleaned up all the 
anacrostics. Those messages were all 
done in letter-substitution code, and she 
didn't have much trouble with them. 

The Caesar cipher is a simple kind of 
monoalphabetic substitution cipher—a 

continued 
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fancy way of saying that each character 
in the plaintext 1s replaced by some other 
character chosen from a host alphabet. 
The method guiding the encryption can 
бе as simple as "skip up the alphabet 
three letters" (the Caesar cipher) or as 
complex as writing А to Z on one line, 
writing a randomly jumbled list of letters 
below it, and encrypting by matching 
each plaintext character with itself on the 
top line and writing down the corre- 
sponding character from the bottom line. 


HANDS ON 
SOME ASSEMBLY REQUIRED 


Unfortunately, no method can mask 
the letter frequency of the underlying 
plaintext's language, and a seasoned 
codebreaker can use letter-frequency 
analysis to help in cracking the code. 
This is the greatest weakness of mono- 
alphabetic substitution. ciphers— which 
leads us to mankind's next atternpt to 
keep secrets secret: polyalphabetic sub- 
stitution ciphers. 

Probably the most famous of this type 
is the Vigenere cipher, developed by the 


Scheduling at a major mtemational airline. Resource allocation in a large urban hospital. Herd manage- 


ment on a goat ranch in the Australian oulback. The tool of choice for all these software applications: 


PDC Prolag™ 


The reason: PDC’s uncompromising commitment to provide a development environment that combines 
the advanced language features of symbolic processing with commercial-grade speed and reliability 
The result? You can write full-featured. robust Prolog applications that don t need an overstuffed run- 


Hime environment and a sizzling 386 with tons of extra memory. And уси won't get slow. "ivory tower” 


performance, euher. 


Prototyping: Prolog’s compact grammar and flexibility let you “storyboard” your program quickly and 


make changes easily. Unfortunately, other implementations are too slow, too bulky and too hard to maintain 


lo make it past the prototype stage. Our type system and proprietary global flow analysis provide native 


code generation so tight you're likely to find that your "prototype" is fast and compact enough to Ле the 


final version. 


Object filing system: Lists. trees, graphs, rules—whatever data abstraction best models your prob- 


lem—vyou сап store it with our built-in database facility just as easily as if were à fixed-length record in à 


conventional database. Mainiain as many databases as required and index sour objects with our super-fast 


B+ trees in networked applications. 


Multi-language programming: The best kind of tool is one that works well with others. PDC Prolog 


generales standard object files, so vou can easily link your Prolog code to programs or modules written in 


С, assembler or other languages. And it doesn t matter which language is the "calling" language. 


Multi-platform programming: Your POC Prolog source code runs equally well right now under MS- 
DOS or 05/2. And а compiler for SCO Unix System V/386 15 under development. 


French diplomat Blase de Vigenere. To 
encrypt a message, you need а key con- 
sisting of as many characters as your 
plaintext message. Usually, you pick a 
word and repeat its characters as neces- 
sary. As you step through the plaintext 
message, each corresponding character 
in the keyword determines the amount by 
which you shift the plaintext character to 
get the corresponding encrypted charac- 
ter: A means a shift of O, B means a shift 
of 1, and so on. If you end up shifting be- 
yond the end of the alphabet, vou circle 
back around to its beginning. To encrypt 
FIFTEEN YEARS AGO using the key- 
word BYTE. you have 


SYTEBYTEBYTEBYT (key word) 
FIFTEENYEARSAGO (plaintext) 


which yields 
GGYXFBGCFYKWBEG 


as the ciphertext. 

Vigenere constructed a large matrix— 
26 characters on a side and holding 26 
shifted alphabets—to make the encrypt- 
Ing process easier. 

The Vigenere cipher does a good job 
of jumbling letter frequencies, so crack- 
ing such a message is harder than with 
Caesar-cipher codes. One technique 
used to break a Vigenere message em- 
ploys any resonance that might take place 
between the plaintext message and the 
key. This happens if repeated words in 
the plaintext message line up more than 
once with the first character of the key 
and thus produce identical sequences of 
ciphertext characters. А codebreaker 
could use this to guess the character 
length of the key. 

If the codebreaker successfully de- 
duces that the length of the key is. sav. n. 
he or she would build subsets of charac- 
ters from the ciphertext—the first subset 
consisting of each nth character, the next 
consisting of each (n--l1)h character, 
and so on. The codebreaker then writes 
these subsets as rows and attacks each 
row as a monoalphabetic cipher, watch- 
ing all the while for recognizable words 
to form in the columns. Sounds like a 
pain, but, trust me, there are people who 


PDC Prolog: А Tool for Serious Programmers 


POC Prolog Compiler 
Far MS-DOS $229 M] 


love this stuff. 
Outside USA and Canada. contact 


Prolog Davalopment Center, ApS 


Turbo Prolog? owners: 
Call for upgrade details 


Prolog Development Center 
БА idih Street X А 


Suitably Computable 


Fer 05,2 X599 00 Апама. G4. 30518 MJ. Holst Vej > A Offer expires June M), 1950), 
"hn OU ete) su doe cat Panat PIX Prolog w atrademsah oi Prolog The famous exclusive-OR cipher has 
POC Prolog Toolbox line um an ш. de 4 oh Development Center. Turbo Protos been independently discovered and re- 


For MS-DOS and 03/7. 8175 00 
Shipping and handling cura. 
Vise and MasterCard accepted 
To onder, call. |-800-7H2-27 Hà 


le a fegratered trademark of Borland 
[пеглата Ene SLO} Lue Ss vem 
Маф p a crademark ot the Sarnia 
Cus Omeralron 


MCI Май: PD -Copenhagen 


PROLOG 


discovered by nearly every computer sci- 
ence student that ever banged a teletype. 
Remember how the exclusive-OR opera- 
tion works? Here's a refresher in binary: 
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Order now by calling our toll free 
number or mail the coupon to: 


Mix Software 
1132 Commerce Drive 
Richardson, TX 75081 


1-800-333-0330 


60 Day Money Back Guarantee 

Not Copy Protected ш Royalty Free 
For technical support, please call: 

1-214-783-6001 
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Тһе C/Database Toolchest™ 
adds sophisticated file manage- 
ment functions to your Power C™, 
Turbo С”, QuickC*, or Microsoft® C 
compiler. With the C/Database 
Toolchest'", your data requires 
much less disk space than with 
programs like dBASE*, and you 
can access your data much faster. 
Of course the full power of C 
provides you with an unlimited 
amount of programming flexibility. 

The C/Database Toolchest™ 

includes three major components: 

1) An advanced B-tree library 
gives you instant access to your 
data. 

2) A high-level ISAM library 
provides you with an easy- “to- -Use 
C interface, and 3 
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Turn your favorite 
C compiler into a 
powerful database 
manager with the 


s/Database looichest 


3) А complete database manager 
(with C source code included) 
shows you how to create impres- 
sive applications. 

You also receive a comprehen- 
sive 350 page manual and a utility 
for converting dBASE* files. 

The C/Database Toolchest™ 
supports features that you'd expect 
to find only in products costing ten 
times as much. Advanced features 
include variable length records, 
variable length keys, multiple keys 
per index, and multiple indexes 
stored in a single file. Your data files 
can contain an unlimited number of 
records, and each record can be as 
large as 32K bytes in length. 

About the only thing that the 
C/Database Toolchest™ doesn't 
do is cost you a lot of money. 
We've kept our price low so you 
can manage your budget as easily 
as your data. 


Now Only $19.95! 


[Order Coupon! 


ЖЕ. ә. _ 
Telephone — |. 1 1. 
Paying By— Money Order. Check 
— — Visa ._ MC —— AX— Dist. 
Cards 


Exp. Date 

Disk ЭБЕ C Fh 235 

Oty. | Product _ Price | Subtotal 
— UCiDatabase Toolchest...........$79.95 


C/Database Library Source.. 510.00 

B+tree & ISAM library source code 
Add Shipping ($5 USA, $20 Foreign)... 
Texas Residents Add 8% Sales Такх.............. -— 
Total Amount of Your Order... 


1XORO-1 
1XOR1-20 
O XOR 0 = 0 


See anything special? Maybe something 
like a XOR b = c and c XOR b = a? That 
means that if you XOR a message with a 
key, you can take the result, perform the 
XOR operation again, and recover the 
original message. 

Turns out this one’s got a guy’s name 
on it, too: the Vernam cipher. Gilbert 
Vernam was working for AT&T in 1917 
and had a bunch of paper tape readers 
and punch machines sitting around. He 
rigged three of them so that you fed two 
paper tapes through a pair of readers and 
their output was XORed together and 
sent to a tape punch. You made one tape 
that was your key tape, punched your 
message onto a second tape, and ran 
them both through Vernam’s machine. 
The output tape was encrypted. To de- 
code it, you ran it back through the ma- 
chine with the key tape. 

This was hot stuff. If the data on your 
key tape was really random, the message 
on the encrypted tape was locked up 
solid: You'd have to have the key tape to 


HANDS ON 
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decode it. In World War II, the Germans 
used this technique to create encrypting 
machines called Lorenz machines. The 
only real problem with this scheme is 
that the key tape is just as big as the mes- 
sage tape, so you've got two tapes to 
transport in secret to your recipient. 

A way out of this would be to put to- 
gether some algorithm that produces a 
stream of random numbers that you use 
as the key. The seed for your random 
number generator then becomes the key. 
Trouble is, you have to make sure the 
stream is long enough and the bad guys 
don’t figure out how your random num- 
ber generator works. It turns out that 
knowing the length of the key stream 
opens the door for cracking a Vernam- 
ciphered message (see Cooper’s book in 
the bibliography). 

The Sir Francis Bacon (SFB) cipher, 
named after its inventor, should have a 
particular appeal to regular readers of 
BYTE. Even though Bacon didn’t have a 
PC next to his inkwell, this cipher is 
based on the binary number system. 

Take each character of a message and 
look at the binary representation of that 
character’s ASCII code: 


B = 01000010 
Y = 01011001 
T = 01010100 
E = 01000101 


Now, replace each 1 with an even digit 
and each 0 with an odd digit. The mes- 
sage is now 


76335723 12344772 92743422 
58555236 


Of course, the items used to represent the 
ls and Os don’t have to be even and odd 
digits. They could be vowels and conso- 
nants, or whatever your imagination can 
dream up. It doesn’t take a lot of oogling 
to see that one big problem with the SFB 
cipher is that it expands the original mes- 
sage—eightfold in my example. Also, 
this is a trick cipher. The key isn’t some 
string of bytes; the key is a trick, and the 
security of the system depends on how 
well you can hide the trick. The giveaway 
in my example is that the number of 
digits in the ciphertext is a multiple of 
eight, which could lead a bad guy to de- 
duce how the code works. 
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TUESDAY, JUNE 26, 1990 
7:30 REGISTRATION & BREAKFAST 
8:30 TUTORIALS 
introduction to Object-Oriented Technology (Code: ТІ) 
John Potter, University of Technology, Sydney (Australia) 
Case Studies in Object-Onented Analysis (Code: ТА1) 
Jean-Marc Nerson, ISE (USA) 
Concurrent Object-Oriented Programming (Code: TP) 
Mario Tokoro, Keio U. (Japan), JP Briot, CNRS (France) 
Introduction to Object-Onented Data Management (Code: TD1) 
Jacob Stein, Servio Logic (USA) 
LUNCH 
TUTORIALS 
Managing Object-Oriented Software Engineering (Code: TM) 
ivar Jacobson, Objective System AB (Sweden) 
Dave Thomas, Carleton U. & СВ! Systems (Canada) 
Object-Onented Design lor User Interfaces (Code: TU) 
Joelle Coutaz, LGI, IMAG, Grenoble (France) 
Object-Oriented Structured Design (Code: TG) 
Tony Wasserman, Peter Pircher, IDE (USA) 
SIMULA for the Working Classes (Code: TS) 
Ron Kerr, Newcastle, (UK) 
WEDNESDAY, JUNE 27, 1990 
8:30 Developing Quality Software with Eiffel (Code: TE) 
Philip Hucklesby, SOL (France) 
Object-Onented Database Systems (Code: TD2) 
Francois Bancilhon, Altair (France) 
Object-Oriented Programming in Smalltalk (Basics) (Code: 
TK1) 
John Pugh & Wilf Lalonde, Carleton U. (USA) 
HOOD (Hierarchical O-O Design(Code: TH) 
Maurice Heitz, Cisi Ingenierie (France) 
12:30 LUNCH 
2:00 Introduction to C»«(Code: TC) 
Robert Murray, AT&T (USA) 
New Advances in Object-Onented Analysis (Code: ТА2) 
Peter Coad, Object Internation Inc. (USA) 
О.О. Programming in Smalltalk (Advanced Concepts) 
(Code: TK2) 
John Pugh & Wilf Lalonde, Carleton U. (USA) 
Problem Solving in Objective-C (Code: TO) 
Jon Hopkins, Stepstone (USA) 
THURSDAY, JUNE 28, 1990 
TRACK A 
Session A1: Introduction & Keynote (Chair: Bertrand Meyer) 
8:30 Welcome and Introduction to TOOLS "90 
Jean Bézivin. Université de Nantes (France), Program Chairman 
9:00 Keynote Lectura: The Object-Oriented NeXTStep Interface 
Jean-Marie Hullot, NeXT Inc. (USA) 
Session А2: TOOLKITS І (Chair: Маг Jacobson) 
10:30 Knowledge Based Management of Software Objects 
J.M. Chauvet, Neuron Data (France) 
11:00 A Network Programming Package in Eiffel 
M.F. Hillman, Yale U. (USA) 
Object-Onented Programming and the Design of an Open 
System for User interfaces 
S. Koneeni & U |. de Zegher, BIM (Belgium) 
G++: An Environment for О-О Design and Prototyping 
G. Menga, M. Morisio, P. Picchiottino, Politecnico di Torino & G. 
Lo Russo, SYCO (Italy) 
12:30 LUNCH 
Session A3: Practical Experiences | (Chair: E. Zamani) 
2:00 — Genenicity, inhentance and Relations: A Practical Perspective 
С.С. Murphy, Microtel Pacific Research (Canada) 
Object-Oriented Geo-Information Processing! in Modulex 
S. Alagic & Z. Galic, Sarajevo U. (Yugoslavia) 
An Object Approach of ODA Implementation for Technical Docu- 
ment Production 
J.C. Chabrier & J.M. Guillemin Laborne, U. Bourgogne (France) 
Session A4: Practical Experiences Il (Chair: Jon Hopkins) 
4:00 Strategic Defense Initiative (SDI) Software Reuse Issues 
J.S. Morrison, US Air Force (USA) 
4:30 Object-Oriented Technology and Reuse in Telecommunication 
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Technology of Object-Oriented Languages and Systems 


SECOND INTERNATIONAL CONFERENCE & EXHIBIT 
CNIT Paris (La Défense), June 26-29, 1990 


A. Sixtensson & W. Ye, Lund U. (Sweden) 
5:00 X, Golf and Object-Onented Programming 
B. Yamrom & W.E. Lorensen, General Electric Research (USA) 
Session А5: (Chair: Paul Dubois) 
445 Special presentation: Sequential and Concurrent Object- 
Onented Programming 
Bertrand Meyer, Interactive Software Engineering (USA) 
TRACK B 
Session B1: Practical Experiences Ill (Chair: Dave Thomas) 
10:30 Object-Oriented Design of a Continuos Simulation Software 
D. Mardon, Arcor & A. Y. Le Roux, U. Bordeaux (France) 
11:00 A Too! for Modeling Electromagnetic Devices in Smalitalk-80 
F. Nuwendam, EDF/DER (France) 
PRAXICOLOR: An Application of Object-Oriented Programming 
to Colouring Hair Problems 
В. Voyer, Laforia & INT and C. Dujardin, Ackia (France) 
FANFOO: An Object-Oriented Framework for Event Driven 
Simulations 
F. Jean, R. Bourgeois & G. Demailly, Thomson CSF (France) 
12:30 LUNCH 
Session B2: Analysis & Design і (Chair: Rob Murray) 
2:00 The Sequence Software Set - Design and Development of a 
Large С++ Program 
J.R. George, Jet Propulsion Laboratory (USA) 
Hierarchy Evolution and the Software Lifecycle 
B. Anderson & S. Gossain, Essex U. (UK) 
Language Implementation Feedback on Design 
H. Saleh & P. Gautron, Rank Xerox & U, Paris VI (France) 
Session B3: Teaching Object-Oriented Methods (Chair: John Potter) 
4:00 PANEL: Educators discuss their efforts in introducing the new 
technology. Panelists wiil include J. Bezivin (U de Nantes, 
France), J.C. Boussard (U. de Nice, France), J.F. Perrot (U. Paris 
Vi, France) J. Potter (University of Technology Sydney, Australia). 
TRACK C 
Session C1: Analysis & Design Il (Chair: Georg Heeg) 
10:30 An Application of OSDL 
J. Norgaard, Nokia Telecommunications (Finland) 
Object-Oriented CASE Tooi for an Industrial Environment 
S.E. Bergner, Objective Systems SF AB (Sweden) 
Multiple and Evolutive Representation in the ROME language. 
B. Carre, L. Dekker & J.M.k Geib, U. Lille (France) 
12:30 LUNCH 
Session C2: Experts Systems (Chair: Jean-Francois Perrot) 
2:00 Knowledge Representation Framework for an Expert System in 
Network Design 
C. Jouve, ENSM Saint-Etienne (France) 
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Modular Math 


he public-key cryptosystems de- 

scribed in this month's article de- 
pend heavily on a branch of number 
theory known as modular arithmetic or 
finite math. А less formal and probably 
easier-to-visualize.name is clock arith- 
metic. 

If you restrict yourself to performing 
math by moving the hour hand clock- 
wise (for addition) or counterclock wise 
(for subtraction) around the face of a 
clock, you're sure to observe some obvi- 
ous patterns. Most important, no matter 
how complex the problem, your answer 
will always be some number in the 
range of 1 to 12. This is the essence of 
finite mathematics: You are always 
working with integers, and you're al- 
ways working within a finite set. You 
pick the set's upper limit when you pick 
the modulus. So, if you pick a modulus 
of 45, the numbers you can work with 
аге 0, 1, 2, , 44; the smallest is 0, 
and the largest is the modulus minus 1. 

As with the clock, results of addition, 
subtraction, multiplication, and division 
"wrap around" so that they always land 
in the set defined by the modulus. (Al- 
though I won't prove it here, I should 
mention that division in modular arith- 
metic is defined only when the modulus 
is prime. The set of numbers chosen 
when you pick a prime modulus makes 


Transposition Ciphers 

So far, I've looked at variations on the 
substitution cipher theme: Characters in 
the plaintext are substituted with charac- 
ters in the ciphertext. An alternative 
method is to jumble the plaintext accord- 
ing to some algorithm. Such ciphers are 
referred to as transposition ciphers. 

First stop—the rail fence cipher, so 
named for the configuration the letters 
take as you encrypt the message. It dates 
back to the Civil War. To encrypt FIF- 
TEEN YEARS AGO, you would write 


FFENERAO 
ITRYASO 


and transmit the message as FFENER- 
AOITEYASG. There are minor varia- 
tions on this theme, but you get the idea. 
It probably wouldn't take a serious indi- 
vidual more than a day or so working 
without a computer to decipher a rail 
fence-encrypted message, but it kept the 
codebreakers of its day busy. 


up what is referred to as a Galois field. 
There's your party-stopping technical 
term for this month.) This is nice for 
cryptography because (1) since the set is 
finite, you don't have to worry about 
calculations yielding numbers that grow 
out of control, and (2) since you're only 
working with integers, you don't lose 
any information through round-off 
errors as you would with floating-point. 

The notation you'll often see that in- 
dicates modular arithmetic looks like 
this: 


10 + 12 = 2 (mod 10) 


This indicates that the math was done 
with modulus 10. You can easily do 
modular arithmetic on the computer. 
All it takes is an additional step at the 
end of each operation: Do the math and 
then divide the result by the modulus, 
and the remainder becomes the new re- 
sult. In BASIC, you use the MOD opera- 
tor; in C, you use the % operator. Of 
course, you'll be restricted to the size of 
the biggest integer your favorite lan- 
guage can handle. (This month's source 
code comes with a library in 8088 as- 
sembly language for performing “un- 
limited precision" integer arithmetic, 
as well as some useful subroutines for 
handling modular arithmetic.) 


The rail fence is a single example from 
a larger class of encrypting techniques 
known as route transposition ciphers. 
The varieties of route ciphers are too 
many to list, but they all use the same 
principle: Write the message text in a ma- 
trix and then copy the characters out 
while following a predescribed route 
through the matrix. Here's an example: 


FORD 
ENYEA 
RSAGO 


This might be transmitted as FERIN- 
SFYATEGEAO (tracing down columns 
from left to right) ог REFSNIAYFGE- 
TOAE (tracing up columns from left to 
right). You might even complicate things 
further by requiring that a five-digit key 
be associated with the message. The 
digits of the key indicate the order in 
which the columns are selected from the 
matrix. So, if the key were 32514, the 

continued 
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transmitted message would be FYAINS- 
EAOFERTEG. 

Decrypting а message encoded bv a 
route cipher is usually a matter of run- 
ning the text through all the possible per- 
mutations, guided by knowledge of what 
the target language looks like. In other 
words, either some poor human sits at а 
display, watching the characters being 
rearranged over and over until something 
makes sense, or the computer rearranges 
letters in its head and selects likely suc- 
cesses for human approval. 

How does the computer tell when it 
might have a solution? You have to make 
it aware of the common two-letter and 
three-letter tuples (known as digraphs 
and rrigraphs) that occur in the target 
language. Frequency tables for these are 
easily compiled, so the computer can 
scan each rearrangement of the text and 
determine the likelihood of a given per- 
mutation's being the plaintext message. 
The computer places its best bets in a file 
that a human can scan at leisure. 


Going Public 

Public-key cryptosystems are often re- 
ferred to as asymmerric cryptosystems. 
Most of the techniques I've described are 
symmetric: You use only a single key for 
encrypting and decrypting. Asymmetric 
systems involve two keys: a public key 
used by the sender to encrypt the mes- 
sage, and a private key used by the re- 
ceiver to decrypt the message. As I men- 
tioned earlier, if the bad guys intercept 
the public key, the security of encrypted 
messages isn't jeopardized. 

The best-known system of this kind is 
probably the Rivest-Shamir-Adleman 
system, named after its three creators 
and referred to hereafter as the RSA al- 
gorithm. It works like this: Pick a num- 
ber № that is the product of two primes 
(Call them a and 5 so that N = a ж b). 
Next, pick a number that will become 
your public key—call it P; it must be less 
than N. To encrypt a message M, vou 
simply apply the following formula: 


C = Marar 


where C is the encrypted message. (Мо- 
tice l'm assuming you can represent your 
message as a number. This isn't hard— 
just convert each character to ASCII and 
handle the message in blocks.) 

Decrypung the message uses an iden- 
tical formula with different factors: 


M — (mre ^ 


where p is the secret key, The secret key 
is calculated using the frightful formula 


P Xx p= Ктой £) 


where L is the least common multiple of 
(а— 1) and (b—1). In mathematical ter- 
minologv, p is the multiplicative 1nverse 
of P in the modulus L. (See the text box 
"Modular Math" on page 316 for some 
help with this.) Algorithms are available 
for computing least common multiples 
and multiplicative inverses in modular 
arithmetic. They're too gory to go into 
here, so you'll want to check the bibliog- 
raphy (many good number-theory texts 
will help as well). 

Considerable research has taken place 
in and around the RSA algorithm, Break- 
ing the system requires the determination 
of a and b, the factors of М. (Since the 
sender must know № as well as P. you 
must assume that N is publicly known.) 
Once you know а and b, vou can easily 
calculate L. Knowing L and Р, you can 
calculate p, and vou can decode the ci- 
phertext. Of course. this boils down to 
[һе task of factoring a number into its 
prime components, an ongoing popular 
problem in number theory that continues 
to occupy the minds and computers of 
mathematicians around the world. 

Гуе seen reports of people running 
networked Sun workstations for nearly a 
month to factor 90-digit numbers. It's 
been shown that, given a careful choice 
of a and b, as well as a large enough М, 
decrypting an RSA-enciphered message 
in any reasonable amount of time will 
take more computing power than most of 
us are liable to see (much less own) in the 
next few vears. Unfortunately, this also 
means that to make the system secure, 
you've got to perform math on numbers 
with more digits than most languages on 
microcomputers are prepared to handle. 

Another example of a public-key sys- 
tem 1s based on the knapsack problem. 
This problem is easily described: Some- 
one hands you a Бар weighing ап un- 
known amount. You're also provided 
with a pile of various weights, and you've 
got to pick the subset of those weights 
that adds up to the exact weight of the 
bag. This belongs to a class of problems 
referred to as NP-complete. which is 
mathematical shorthand for “really 
tough." Strictly speaking. this means 
that the time taken by a kKnapsack-solving 
algorithm (at least, any algorithm so far 
discovered) is proportional to some ex- 
ponential function. Ав the problem gets 
bigger—in this case. as you re handed 
more weights—the time taken to solve it 
explodes exponentially. 

However. you can create an "easy" 
knapsack. This is a specific instance of 
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Take Our Course In С 
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Learn Is In Economics. 
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C's power and portability make it 
the language of choice for 
software developers. 
Unfortunately, learning С can be a 
very costly proposition. Classroom 
instruction is, ina 
word, expensive. And 
many C video courses 
carry hefty price 
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The top C video 
course at the lowest W 
possible price 

But now, there's The Complete C 
Video Course from Zortech. 

It's the ultimate C training tool for 
home or work. And all it costs is 
5295. 


You get ten 
videos with 
36 lessons 
covering all 
ЕЕ levels of 
4 programming 
skill. A comprehensive, 


easy-to-follow 365 page workbook. 


And even a free C compiler. 


Free C compiler included 
Yes, that's right. The Complete С 
Video Course includes our famous 
C compiler (it runs on any 
MS-DOS machine) with linker, 
library manager, full graphics 
library and on-line help. It's the 
choice of professional 
programmers everywhere 
for fast code, fast 
development and 

fast debugging. 


Learn C in as little as two weeks 
Speaking of speedy, with The 
Complete C Video Course you can 
learn C in only two weeks. 
Compare that with the up to four 
months it can take to 
learn C in class. 


Each lesson averages 17 
minutes of clear, concise 
instructions. Used in 
conjunction with our 
workbook you Il find they 
provide everything you 
need to know (0 become 
proficient in programming in C. 
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define NAMLEW 15 
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Save your company thousands 
If you think The Complete C Video 
Course is a great way for you to 
save money learning C, think 
about how much it could save 
your company. Use it instead of 
sending programmers to school 
and you'll save thousands. Whats 
more, The Complete C Video 
Course is even tax deductible. 

C is unquestionably the most 
valuable programming language 
you can master. Апа now you can 
get everything you need to 
become productive in it from 
course to compiler to tools for an 
economical $295. Mall the 
coupon or call our hotline to 
receive it ASAP. 
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Look at all these C video pluses 

» Only $295 complete. 

« len videos with 36 lessons 

« Comprehensive 365-page 
workbook. 

« Free С compiler with linker 
library manager, full graphics library 


and on-line help 

= Compiler and hardware 
independent. 

„ Designed to help you learn C in 
as little as two weeks аһ 
» Tax deductible 


Zortech Inc AWARD 
366 Massachuselts Ave 988 
Arlington, МА, 02174 = 


Tel. (617) 646-6703 тылға 
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* Yes, rush те The Complete С 
Video Course including free C 
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The Complete C Video Course $295 


Order Hotline (800)848-8408 


Computers 
for the 
Blind 


Talking computers give 
blind and visually impaired 
people access to electronic 
information. The question 
is how and how much? 


The answers can be found 
іп The Second Beginner's 
Guide to Personal Computers 
for the Blind and Visually 
Impaired, published by the 
National Braille Press. 
This comprehensive book 
contains reviews, written by 
blind users, of software that 
works with speech. 


Send orders to: 


National Braille Press Inc. 
88 St. Stephen Street 
Boston, MA 02115 

(617) 266-6160 


$12.95 for braille or cassette 
$14.95 for print 


NBP is a nonprofit braille printing and 
publishing house 
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Listing 1: Pseudocode for solving | 
an easy knapsack. When the | 
routine terminates, the plaintext | 
will be in М. See the text for the 

definitions of the other variables. 


1:zN; | 
M:=0; 
Шы 
IF С'>= s(1) THEN 
ВЕСІМ 
SET BIT 1 in M; 
C! := С! - s(i); 
END 
1:21-1; 
IF 1»0 THEN GOTO 11; 


=M 


the general knapsack problem that can be 
rapidly solved—almost by hand. If you 
can embed your message in an easy 
knapsack problem (you’ll see how іп а 
moment), the trick is then to turn an easy 
knapsack into a not-so-easy one, trans- 
mit the hard knapsack, and provide some 
means of recovering the easy knapsack. 
Bad guys would then be faced with hav- 
ing to attack the ciphertext as though it 
were a general knapsack. 

Here’s the recipe for a knapsack cryp- 
tosystem using the Merkle-Hellman 
(MH) system. First, you build a sequence 
of integers such that each member of the 
sequence is larger than the sum of the 
preceding members; this is known as a 
superincreasing series. Let’s say that you 
choose N elements to be in the series. 
Next, pick a prime number—call it P— 
larger than the sum of the elements of the 
superincreasing series, and some ran- 
dom integer M less than P. Now you 
build your public key, which is actually a 
series of integers with each element de- 
fined as 


k; = M X s,(mod P) (1=1,...,№) 


where s; is the ith element of the super- 
increasing series. This series, k;, is what 
you give to someone who wants to send 
you a message—you have to keep the 
numbers M and P secret. The k; corre- 
sponds to the assorted weights of the 
knapsack problem I described above. 
Encrypting a message is simply a mat- 
ter of passing through the binary repre- 
sentation of the plaintext adding the k,th 
key element to the final encrypted mes- 
sage whenever the jth bit is 1. If you write 
this out as a formula, it looks like this: 


N 
C= УХкхь 


where Р, represents the jth bit of the un- 
encrypted message, and C represents the 
ciphertext. As you can see, it helps if the 
number of integers in the public key is 


some multiple of 8 so that you can pro- 
cess the message as a string of bytes. 

You decrypt the message by first cal- 
culating the multiplicative inverse of M 
in the modulus of P. This lets you trans- 
form the encrypted message as follows: 


С'= C X m(mod P) 


where т is the multiplicative inverse of 
M (mod P): M X m = 1 (mod P). You 
can now reconstruct the message by solv- 
ing the easy knapsack using C’. I've 
shown the pseudocode for this in listing 
1. (Notice that the arrays and bit numbers 
begin with an index of 1.) 

The algorithm in listing 1 solves an 
easy knapsack problem, which you cre- 
ated when you first picked the super- 
increasing integers. It is similar to what 
you have to go through to convert a deci- 
mal number into binary. You step down 
through the powers of 2, testing to see if 
the number is greater than or equal to the 
current power. If so, subtract; if not, 
compare the number with the next lower 
power of 2 and continue. In fact, the se- 
quence 1,2,4,8,... is one example of a 
superincreasing sequence. 

А big problem with the MH system is 
that it's... big. Messages are typically 
expanded when encrypted. Moreover, to 
be of any practical use, the public key is 
often larger than the message itself. The 
MH system's designers originally rec- 
ommended 100-element key sequences, 
and it was soon evident that 100 elements 
might not be enough. As an example, a 
200-element key sequence would require 
10K bytes of storage. 

Another big problem is that the system 
has come under considerable fire from 
the cryptographic research community. 
One of the system's creators actually 
posted a $1000 reward for the first per- 
son to successfully crack the MH sys- 
tem. In 1984, E. F. Brickell won the 
prize by developing an algorithm that 
could recover the easy knapsack se- 
quence from the public key and that ran 
in polynomial time (as opposed to expo- 
nential time). Of course, the definition of 
secure depends a lot on how long the 
secret message must remain secret, how 
desperate the bad guys are, and what re- 
sources they have. Enciphering and deci- 
phering a knapsack is easier than with 
RSA, so it may be that a well-chosen 
knapsack cipher would provide sufficient 
security for noncritical situations. 


The DES 

I decided not to give much space to the 

Data Encryption Standard because so 
continued 


Announcing 
instant relief for 
LAN backup headaches. 


ГО palindrome 


The Network Archivist“ 


The Network Archivist Software. 


Now LAN Managers suffering from 
endless 2.2 gigabyte tape backup 
headaches can get instant relief. 

Just replace your present sys- 
tems software with Palindrome's 
Network Archivist. The retrofit is 
simple. The cost is nominal. And 
the result is complete management 
of vour LAN backup files. 

The Network Archivist retrofit 

uses the same software that 


wi powers all of Palindrome's 


impressive LAN backup tape 
systems. It's a smart, eco- 
nomical way to optimize virtually 
any 2.2 gigabyte system (or other 
selected systems), instantly. 


Heres what you get: 
Automatic File Manage- 
ment—Palindrome’s expert 
system automates the backup 
process, keeping track of 
backup data, determining 
tape rotations and updates. 
Faster Backup—Our auto- 
matic LAN archiving is two to 
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five times faster than conventional 
backup systems. Tapes are updated— 
not overwritten. 

Easier Recovery—Our on-line 
catalog lets you easily locate files 
from 2 minutes, 2 days or 2 years 
ago without even mounting a tape. 

Permanent Archiving—The 
Network Archivist keeps a history 
of when files were modified. perma- 
nently capturing stable files: 
Managing your entire tape library 
using 50% to 70% fewer tapes 
than competitive systems. 


[n a July 17 review of the Emerald, 
ARCserve and Palindrome svstems. 
PC Week said, “for features and 
software design, the clear all-around 
choice is Palindromes Network 
Archivist.” See for vourself. 

For a free demonstration disk 
and list of dealers, call us at 
(708) 505-3300 or send in this 
coupon. 


© palindrome 


The backup system that 
knows what it’s doing. 


- 


Please send me my free Network 
Archivist LAN Backup Management 
Evaluator’s Kit. 

Name: 

Job Title: 

Business: 

Address: 

City: 

State: ID 


Prone: 

Type of Network: 
No. of servers: 
LAN capacily: 


Send coupon to the Palindrome 
Corporation, 850 E. Diehl Road, 
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А MESSAGE 
То OUR 
SUBSCRIBERS 


ROM TIME TO TIME 

we make the BYTE sub- 
scriber list available to other 
companies who wish to send 
our subscribers material about 
their products. We take great 
care to screen these com- 
panies, choosing only those 
who are reputable, and whose 
products, services, or informa- 
tion we feel would be of in- 
terest to you. Direct mail is an 
efficient medium for present- 
ing the latest personal com- 
puter goods and services to 
our subscribers. 


Many BYTE subscribers ap- 
preciate this controlled use of 
our mailing list, and look for- 
ward to finding information of 
interest to them in the mail. 
Used are our subscribers’ 
names and addresses only (no 
other information we may 
have is ever given). 


While we believe the distribu- 
tion of this information is of 
benefit to our subscribers, we 
firmly respect the wishes of 
any subscriber who does not 
want to receive such promo- 
tional literature. Should you 
wish to restrict the use of your 
name, simply send your re- 
quest to the following address. 


BYTE MAGAZINE 


Subscriber Service 
P.O. Box 850 
Peterborough, NH 
03458-0850 
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Listing 2: The problem. The first 10 people to crack this code will win a 
mention in BYTE. The first five will win a BYTE sweatshirt. 


1636742621202E2C7A30213030791610190467322D2C2F 3131313D37396D67223B2522652F3C746D1 F282 
42A7A0E3C202A383A6C6D20336118101A0062303A48471122353F3B202A30362122256F67610D212B2B62 
1074242332302428656E3C2D20742224372261372C6E312A307423222D2B2E2D202022623431363E20202 
457431800101B1511040C7D4050444476726164777E4C4D7563 7C787571545E777D747F786B444471726A 
607274404D75687A787075545E767F 737074604444 76776C6170744C4D726F 7D707574545E77787976746 
3444476706D617575404D746C70787675545E747B7075706B4444747 16C66707B4C4D7563787D7676545E 
777872727 36244447 3756E66757D4C4D726E7F7C767A545E7 37978777 1684444 76776D6170784C4D74627 
17F7377545E7179727E796A44447170696C72744C4D73687D7C707A54 5E767F 76777 365444477 7B6FED72 
7F4C4D756A7D767275545E747A7775706 344447 17B6860757B4C4D726B7D767175545E777B7877756 3444 
471766B677375404D756F79797670545E7 17E78707168444471746164777C4C4D706D7 F7C747B545E717D 
727773624444767 16B677C7E4C4D72687B797074545E767F 72 7F 746F444471726D6C72 7A4C4D726E 78797 
476545E7774777E 76684444777 A6B6177744C4D726F7C7B707B545E 767875757160444471 706064 707D4C 
4D70627A797472545E737C7675736D444476756C61717F4C4D756E7A777D7254 5EQB226D672F 35 3D6E242 
E357431252E34247A273B28203C26366361671532283A6231793 52B6D24292228303E31273D7428283234 
203D206265 36363B6B6D611E2E2F6E 38206235 3B314045332E7A2D2B26 3020243 16D2833612E266E232B3 
E2137286128342E69392D232D74 31226134202 3676E650A3026206A326735322C6E35373B382C2E612024 
2369282A30793D31774C4D79687D7D7 14 F5361767B75724C 507E76707268594F7A7171726F44447672696 
072404B75746B7F434F746862747D4C4D706A 7978714 F 53667474 7676795743 7F77746F6676404B76786A 
797F4848686C707579774C507A78737 56D594F797 3777 5694444 707 364627 140487677697 F7 F4848003B3 
06A3722613D263A652E 36203620613 328372C6E312D7936206D252828 342E6E 312A3027653E 3532273065 
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many others already have. In fact, you'll 
find a good description of it in "Secret 
Codes" (June 1989 BYTE). It'salso easy 
to acquire source and executable DES en- 
cryption programs. Two of the books 
listed in the bibliography contain the 
complete source code for DES (Seberry 
and Pieprzyk in C; Katzan in APL), and 
I've seen several public domain and 
shareware versions. 

In a nutshell, the DES consists of a 
series of 18 operations—two permuta- 
tions and 16 product transformations. 
The permutations are simply predefined 
bit shufflings. Each product transforma- 
tion is a combination of substitution ci- 
phers and transposition ciphers gar- 
nished with XOR operations. The system 
also mixes in a 56-bit key (expanded to 
64 bits by adding 8 bits of parity). 

The DES was actually submitted by 
IBM in response to a 1973 request by the 
National Bureau of Standards for an al- 
gorithm that would form the basis for a 
Federal Information Processing Stan- 
dard. Among other requirements, the al- 
gorithm had to provide a high level of se- 
curity, be completely specified, and be 
available to all users and suppliers. It 
also had to be easy to implement on di- 
verse hardware. Since its acceptance, the 
DES has been the subject of a remarkable 
amount of research. Some of the more in- 
teresting results include the discovery of 
“weak” and "semiweak" keys that, 
when used, actually cause the message to 
be deciphered if you try to doubly enci- 
pher it (as might happen if your depart- 
ment uses a master key to encrypt a li- 
brary of separately encrypted files). 

Due to its widespread acceptance, the 
DES is probably the encryption method 
of choice for the majority of situations. It 
15 not, however, a public-key system; 


parties wishing to communicate under 
the DES umbrella must find some secure 
means of transferring the key. 


Beale's Treasure 

The last cipher ГІ present is surrounded 
by the kind of colorful history that secret 
codes are supposed to be a part of: buried 
treasure. It is called the Beale cipher, 
after Thomas Jefferson Beale. The me- 
chan s of it are absurdly simple, though 
labo: us. Take a famous document—a 
chap r from the King James Bible, per- 
haps and number its words from | to 
whatever. Now scan through your plain- 
text message, replacing each letter with 
the number corresponding to a randomly 
chosen word from the document that be- 
gins with that letter. The result is a string 
of numbers that you can decipher only if 
you have the key document. 

Now for the glamour. The story goes 
that, in the early 1800s, Beale struck it 
rich in Colorado. He returned to Virginia 
and buried the treasure. While rooming 
at a local hotel, he encrypted three mes- 
sages using the technique described 
above and left them with the proprietor. 
Beale went West again in 1822 and was 
never heard from again. Unfortunately, 
the proprietor never received the docu- 
ments needed to decrypt the messages: 
He was left with three lists of numbers. 

The first message tells (supposedly) 
where Beale buried his treasure, the sec- 
ond describes the booty, and the third is 
a list of people who are to share in the 
treasure. In the early 1880s, 60 years 
after Beale's disappearance, a gentleman 
by the name of Ward was able to crack 
the second message when he discovered 
that the key document for it was the Dec- 
laration of Independence. Apparently, 

continued 
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Get into Windows FAST? 


Interested in a product for creating Windows 
applications very quickly? 
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Introducing the door into Windows! 


Easy access to Windows 

KnowledgePro (Windows) contains high-level commands 
for manipulating screen objects, lists, text, fonts, rules, 
external files and bitmap images. DLL and DDE 
support lets you integrate your own C routines with 
KnowledgePro and link your application directly to Excel 
and other Windows programs. 


At a price you can afford 
KnowledgePro (Windows) costs $695 with no runtime 
fees for applications. KnowledgePro for DOS costs $495. 
The systems run on ІВМ РС, XT. AT and PS/2 
compatible machines with 640k of memory and a hard 
disk. KnowledgePro (Windows) requires Microsoft 
Windows 286 or 386 version 2.x or greater. 


Call 518-766-3000 (rx 518-766-3003) for 


more information or write to: Knowledge Garden Inc.. 
473A Malden Bridge Rd., Nassau. МҮ 12123 USA. 
Amex, Visa or M/C accepted. 


Another 
intelligent 
tool from 


know ledgePro is a registered trademark of Knowledge Garden. Excel is a trademark of Microsoft Corp. IBM, XT. AT and PS§/2 are trademarks of International Business Machines Corp. 
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that’s as far as anyone has gotten—and 
it's Ironic that the message describing the 
hoard should be the only one so far deci- 
phered. The last time I heard of the Beale 
messages was about four years ago, and 
the first and third messages were still a 
mystery (you can bet no one’s spending 
much time on the third), 

І mention this because it seems possi- 
ble to put together a kind of Beale cipher 
on microcomputers. The critical ingredi- 
ent would be a CD-ROM drive and a 
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stack of CD-ROMs of famous docu- 
ments. With the proliferation of encyclo- 
pedias and historical documents on CD- 
ROM, the available key space—the docu- 
ments used for encryption—becomes 
astronomical. Bad guys would have to 
search through terabytes of information 
to crack a Beale-ciphered message. 


Show Your Stuff 
This month, Га like to end on a different 
note: It's time for vou to do a little work. 
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Quarter Inch Data Cartridge 
Interchange 


The QICPAK product range provides facilities permitting you to process 
and create // QIC data cartridges under MS-DOS on the PC or Р5/2. 
Interchange cartridges with mini anc mid-range systems using &IC drives, 


eg AIX, UNIX, VMS etc. 


No longer is your 4&' drive gathering dust until the next backup. 
Our VTAR ІЛІНУ creates UNIX tar compatible Backup cartridges ond lets you 
interchange data the easy way. There's more. With СІСРАК-І you can 
attach two QiC-drives to the system and perform an image copy ef a 
cartridge with the vCOPY utilihy. This is vital when you have just spent hours 
waiting for that backup of your system, With GICPAK-II the sky's the limit. 
We supply you with the source code of all of our utilities enabling you to 
develop your own applications. Example sources: Microsoft 'C' ver 5.1 & 
Quick Basic, Turbo 'C' ver 2.0 & Pascal ver 5.0. 


QICPAK-| $695.00 
ӘІС-02 controller for the PC-Bus or MCA with the supporting device driver 
Software is provided for dara interchange and tape positioning. 
The utilities & УТАР are all provided as executables and in source form. 
Additional examples are given in 'C', Pascal and Basic. 


GICPAK-II $995.00 
GICPAK4 and a second PC-Bus or MCA controller. 


vCOPY in both executable and source with full documentation. 


QICPAK-III $1995.00 
Includes QICPAK-II plus the QTAPE utility, giving The ability їо extract data 
from the majority of popular tape formats, eg SYTOS, EVEREX, MAYNARD, 
MOUNTAIN, TAR, NCRTAR, APOLLO, IBM System/36 etc, For example you 
can directly convert from any of fne supported formats and creote а 
TAR of SYTOS cartridge, The source of QTAPE is not supplied. 


We can also provide complete subsystems with any of the QICPAK 
options, If you need help with 7 or 4° tape then we have almost certainly 
done it before, including dota recovery from damaged (2 cartridges. 

All support is given directly by the development group. 
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Take a look at listing 2. Looks like a 
mess, doesn't it? Actually. it is the hexa- 
decimal dump of a message that has been 
encrypted using two of the techniques 
Гуе described this month. The message 
contains instructions that, if followed 
precisely, will net vou a modest—albeit 
special—reward. 

The first 10 readers who decipher the 
message and follow its instructions will 
have their names (and other pertinent in- 
formation. such as how they went about 
cracking the puzzle) prominently dis- 
played in an upcoming install ment of this 
column. The first five codebreakers will 
each receive—hold onto your hats—a 
free BYTE sweatshirt. OK, it’s no buried 
treasure, but at least you don't have to go 
and dig up the state of Virginia. 

So get those late-night codebreaking 
visors on and warm up your favorite 
CPU, The source code for the programs 
that І used to encrypt the message (and 
which you can use to decrypt it) is avail- 
able from the usual places. The encrypt- 
ing process took only seconds on a 16- 
MHz PS/2 Model 80, so I'm betting that 
even those of you with 4.77-MHz XTs 
can— with some wily programming and a 
little midnight oil—crack the message in 
just a few weeks. ГІ! keep the free world 
posted. 8 


Editor's note: The source code for pro- 
grams that demonstrate the material in 
this article is available on disk and on 
BIX. See page 5 for details. 
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CHAOS MANOR 


MAIL 


Jerry Pournelle answers questions about his column 


XCOPY Warning 
Dear Jerry, 

In your June 1989 column you men- 
tioned a problem with XCOPY in Zenith 
DOS 3.21. Because both I and the com- 
pany I work for use it, I had to see what 
we had. (And yes, I was honest and 
bought my own copy. I seem to be in the 
minority with DOS.) 

One copy of Zenith DOS had the pro- 
gram you described. My copy, a later 
copy with the same version number, was 
dated December 5, 1987. 

The programs, however, are the same. 
You may wish to warn people that any 
XCOPY that is 5402 bytes long is sus- 
pect. If you do an ASCII dump of this 
XCOPY, you'll find no reference to Ze- 
nith and a program version number of 
1.0. The only reference to ownership is 
to Microsoft. Did Microsoft include this 
release of XCOPY in other OEM versions 
of DOS? 

Dave Pearce 
Cedar Hill, TX 


Yes; the XCOPY that is 5402 bytes long is 
defective and must not be trusted. Appar- 
ently I didn't emphasize that enough. 
Thank you. —Jerry 


Just Another Operating System 
Dear Jerry, 

I read your column every month, and 
when it comes to Unix, usually I just tut- 
tut your misstatements, but in your reply 
to Tony Dean's letter (September 1989), 
you said, “Unix remains a guru-friendly 
system that requires wizardry to get and 
keep it running. If you have access to a 
wizard, it's probably wonderful." 

Jerry, what has your column been 
since it began if not a chronicle of the var- 
ious gurus that you have had in your life, 
helping you to get and keep running the 
various computer systems that you have 
used? 

Unix is just another operating system, 
no worse from a system administration 
standpoint than any networking operat- 
ing system, and it provides the tools that I 
have long wanted to have with other sys- 
tems. The only differences between 
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and related computer topics 


Unix and MS-DOS, CP/M, and the other 
systems (besides its massively increased 
capability and the number of tools that 
come as standard equipment) are the 
names of the gurus. 

I don't claim to be a rocket scientist, 
but I have been successfully administer- 
ing a six-user Unix system for about nine 
months without having previously used 
MS-DOS. I came to it directly from the 
Apple Sophisticated Operating System 
environment. 

My exposure to MS-DOS (outside of 
the reading that I've done in BYTE and 
other PC-oriented magazines) began via 
VP/ix under Unix. I always feel as if I 
have cut off three fingers on my right 
hand whenever I am forced to use MS- 
DOS now on another machine. I miss 
background processing, and I especially 
miss being able to press Alt-function key 
to open another full-screen window 
while I'm waiting for something to finish 
processing. 

Any operating system short of Unix on 
a 386 or better machine is a waste of re- 
sources. I just can't see what's keeping 
you from jumping in with both feet. The 
water isn't really all that deep. 

Tom Betz 
Yonkers, NY 


Well, you got me there: I could hardly 
exist without a lot of help. And, of course, 
my son Alex went off and learned to be а 
guru. 

I don't jump in because I'm still a user, 
and the applications software isn't there. 
Sun Microsystems had me tempted for a 
while, but the folks there never sent the 
machine that they said would be so easy 
10 use. —Jerry 


Large Print On-Screen 
Dear Jerry, 

I wonder if you might have some quick 
suggestions for my cousin, who has 
multiple sclerosis. His eyesight is failing, 
and he would like to get started in com- 
puting. To be able to read comfortably, 
he needs letters that measure 12-inch 
square. 

My first thought was a Mac with a 19- 


inch black-and-white monitor. Then I re- 
membered your comments about your 
eyesight difficulties and solutions. Do 
you have any suggestions regarding the 
Mac, the IBM PC, or any other machine 
that will allow my cousin to learn com- 
puting? 

He has the financial resources to in- 
vest in a good system. His main concern 
is the size of print that is displayed on the 
monitor. He needs word processing first 
and a drawing program second. 

Arni Fredrickson 
Bothell, WA 


The Mac П will certainly do the job, 
since you can use nearly any typeface you 
like; several very large monitors are 
available, including one good one from 
Apple. 

The alternative is a fast 386 VGA sys- 
tem driving a 19-іпсһ Electrohome moni- 
tor. I have one of these, and it works fine 
for me. 

The letters in Q&A Write are almost as 
large as you describe; that's character 
mode. You could also load Windows and 
use the graphics-mode editor. 

Another large-type word processor 
program for PCompatibles, called Eye 
Relief, is available from Skisoft Publish- 
ing (1644 Massachusetts Ave., Suite 79- 
P, Lexington, MA 02173, (800) 662- 
3622) for $295 plus $4.95 shipping. You 
can edit text that is up to five times the 
normal size on the screen. 

Neither of the systems will be cheap, 
although you can put together a good 386 
system for less than the equivalent Mac 
system. 

As to whether to steer your cousin to- 
ward a Macintosh or a 386 system, I 
pass. І use a 386 and am about to go to a 
486; but I have a Mac available, and Га 
hate to һауе to do without it. — Jerry Ш 


Jerry Pournelle holds a doctorate in psy- 
chology and is a science fiction writer 
who also earns a comfortable living writ- 
ing about computers present and future. 
He can be reached c/o BYTE, One Phoe- 
nix Mill Lane, Peterborough, NH 03458, 
or on BIX as "jerryp." 


LAPTOP MEMORY AT 1⁄2 PRICE! 


FROM OSBORNE/McGRAW-HILL AND MAXIT 


Okay, so your laptop cost 
more than a desktop system 
. . .it was worth it. But why 
does everything for it have 
to cost so much more? 


B HALF THE PRICE 


MAXIT Development 
responded with laptop 
memory for № the price of 
the original manufacturers' 
memory cards. 


Ш COMPATIBILITY 
MAXIT laptop memory 
products are individually 
designed to be compatible 
with your laptop computer. 
All boards are low power 
CMOS and LIM/EMS 
compatible. 


Upgrade these laptops with MAXIT memory at Yz retail price. 


Ш RELENTLESS QUALITY 

All MAXIT products have been engineered to provide years of service. 
Every board is individually tested before leaving our lahs to provide you 
with a top-quality, cost effective solution. 

Ш WHY MAXIT MEMORY? 

MAXIT Development specializes in memory products known throughout 
the world for their excellence. Over the past three years, thousands of 
satisfied customers have enhanced their computers with MAXIT boards. 
Ш FREE INSTALLATION 

Free installation with 24 hour turnaround available. Call us for details! 


SELECT YOUR MODEL* 
All boards аге 2 Megabytes unless otherwise тиуі ені. 


639 Supersport286(1meg  — ^ ^ 
1,198 Supersport 286e 599 


MAXIT 
848 
mg 
549 
488 


1,199 Supersport SX | 598 
695 Turbesport 386(Imeg) 0 
699 Turbospori386e(imeg) 0-2 


Prices subject to change without notice. *Call for other models. 


ORDER YOUR MEMORY TODAY! 
WE ACCEPT VISA AND MASTERCARD. 1-800-76 MAXIT 


ий Osborne 


ЕЛІ McGraw-Hill 


2180 Dwight Way, Berkeley, CA 94704 (415) 649-1000 FAX (415) 644-327 
DEALER INQUIRIES INVITED. 
Circle 220 on Reader Service Card 


MAXIT 89 
Development ШШ 


BYTE Celebrates 115 
15th Anniversary With A 


Special September Issue! 


BYTES upcoming September 1990 Issue offers readers an extraordinary retrospective 


of the past 15 years of computing and а view of ihe future by indusiry trailblazers! 


The History of Computing Comes Alive through the unique perspective only 
BYTE editors can offer in their retrospective of watershed events within this 
dynamic indusiry 


Industry Trailblazers Share Their Vision of the Future. As we hurl towards the 2151 
century, BYTE helps you prepare for the future through editorial penned by some of 
the most prominent leaders in the industry such as: 
* Mitch Kapor, founder, Lotus Development Corporation 
“Сату Kildall, Chairman, Digital Research 
« John Warnock, President & CEO, Adobe Systems 
* H. John Caulfield, computer science expert, optical technology 
• Ted Codd, developer of the relational database management concept 
¢ Donald Knuth, professor of Computer Science, Stanford University, author of 
several classic computer science books 
• Niklaus Wirth, developer of Pascal, Modula-2, and Oberon languages 
|, several well-known industry commentators, including: 
* Stewart Alsop, editor and publisher of AC. Lener 
• Esther Dyson, leading forecaster in the industry, publisher and editor of 
Release 1.0 and sponsor of the Annual Personal Computing Forum 
• Brit Hume, anchor, ABC Weekend and Washington Post syndicated 
columnist 


Look for this Landmark Issue on Newsstands in Major Cities, Airports, Train 
Stations and Bookstores Across the Nation! 


Advertisers! 
The September issue will be one of the most compelling and best read issues 
BYTE has ever published! Call your local sales representative for more information. 


Space Order Closing: July 12 Material Due: July 18 
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The Crop. 


There are plenty of places to get information in this 
industry. Тоо many. But if you want the best quality 
information, there's only one that rises to the top: 
BYTEWEEK. 


BYTEWEEK is a weekly newsletter from the same 
professionals who produce BYTE Magazine. Each 
week, the most important news and information 
from the previous week is presented in a readable 
and concise manner. BYTEWEEK offers you what no 
other publication can: timely news on the rapidly- 
evolving computer industry as it happens with the 
interpretation and evaluation that only BYTE 
experienced editorial staff can provide. 


Clip Coupon Here 


Subscribe now and take advantage of a special 
subscription rate of $395 ($495 outside the U.S. and 
Canada}. Your subscription to BYTEWEEK also 
includes a free subscription to BIX, BYTE' exclusive 
on-line conferencing system. Don't miss this 
opportunity! 


For fastest service, call toll-free 1-800-258-5485 (in 
N.H., call 603-924-9281) and charge to a major credit 
card or we'll bill you. 


DY TEK ii 


One Phoenix Mill Lane, Peterborough, NH 03458. 


BYTEWEEK offers a money-back guarantee if you are not completely satisfied. 


L] YES! Sign me up as a subscriber to the Cream of the Crop, BYTEWEEK at the special subscription 
rate of $395 a year for 50 issues ($495 a year outside the U.S. and Canada). 


Name 

Title 

Company 

Mail Address 
CitylState/Zip 
Business Phone 


BYTEWEEK гий 


One Phoenix Mill Lane 
Peterborough, NH 03458 


(1 MasterCard L] VISA 
(1 Check enclosed Q Bill me 
Card £ 

Exp. 

Signature 


ВҮТЕ 


Limited Quantities — Order Now! 


1987 


1988 
January 


February 
March 
April 
May 

June 

July 
August 
September 
October 
November 
December 


Inside the IBM PCs 


Rates (postage and handling included): 


1987 VO BYTE Bee... Pak atic CC OR al $6.00* 
heigl ы ЖЕ DOR a a eere oe eo enar eee $4.00 
ИТТЕ ТИСИ ОНИЕ. : 5. ITO TIED RS $4.00 
„у Л, Г. AME $4.00 
1985 Inside the IBM PCS .............:............................. $4.00 
CE ене IBM РОБ... „алиа ee $5.00 
1988 Inside thè IBM РС$............................................. $6.00 
1989 Inside the IBM РС5............................................ $6.00 


*June 1988 (Benchmarks) $3.00 
*December 1988 $3.00 


The above prices include postage in the U.S. Please add $.50 per copy for Canada and 


Mexico; and $2.00 per copy to foreign countries (surface delivery). European customers 
please refer to Back Issue order form in International Advertising section of book. 


C Check enclosed. Payments from foreign countries must be made in U.S. 
funds payable at a U.S. bank. 


Name 
Address 
State 


City Zip 


All orders must be prepaid. Please allow four weeks for 
delivery. 


BACK ISSUES FOR SALE 


1989 1990 


Available 
Issues 


| | 


Please indicate which issues 
you would like by checking 
(V) the boxes. 


Send requests with payments to: 


BYTE Back Issues 

One Phoenix Mill Lane 
Peterborough, NH 03458 
(603) 924-9281 


Charge: О VISA Г] MasterCard 


Card # 
Exp. Date 


Signature 


BYTE ! | 
PRODUCT SHOWCASE | 


2 BUYER’S MART 
BYTE BITS 
PRODUCT SPOTS 
Е MICRO PRODUCT CENTER 


ILLUSTRATION: JULIE E. MURPHREE © 1989 JUNE 1990: BYTE 33 


THE BUYER’S MART 


A Directory of Products and Services 


THE BUYER'S MART is a monthly advertising section which enables readers 
to easily locate suppliers by product category. As a unique feature, each 
BUYER'S MART ad includes a Reader Service number to assist interested 
readers in requesting information from participating advertisers. 


Effective January 1, 1990. 
RATES: іх--5590 3x—$550 8х--5525 


12x—$475 24х--5450 
Prepayment must accompany each insertion. VISA/MC Accepted. 


furnish typewritten copy. Ads can include headline (23 characters maximum), 
descriptive text (250 characters is recommended, but up to 350 characters can 
be accommodated), plus company name, address and telephone number. Do 
not send logos or camera-ready artwork. 


DEADLINE: Ad copy is due approximately 2 months prior to issue date. For ex- 


ample: November issue closes on September B. Send your copy and payment 
to THE BUYER'S MART, BYTE Magazine, 1 Phoenix Mill Lane, Peterborough, 


. AD FORMAT: Each ad will be designed and typeset by BYTE. Advertisers must 


ACCESSORIES 


RADIOACTIVE? 
Know With The ЕМ-50 RADIATION MONITOR 
For PCs. Бапа! or printer port. Detects: ALPHA = BETA « GAMMA = X-RAY 
MicroR, 1000 times the resolution of standard geger counters. 
Excallent for tracking RADON GAS. Find sources, 

Plot: = Background = Cosmic Rays * Clouds = Мой 
Call/irite tor PC MAGAZINE review = TSA = GM Tube 
VIS&/MASTER Phone orders. Not satisfied? Full refund 


Tel: 127 655-3800 
Aware Electronics Corp. 
РО. Box 4299, Wilmington, DE 19807 $149.50 


Inquiry 576. 


SIMMS DIRECT FROM MFG. 


"HP LASERJET SERIES Il МОСІЛЕЗРЕ/ 70 & 60 MODULES” 
"LASERWRITER NTH MODULES "MACINTOSH MODULES” 
"ВМ COMPATIBLE MODULES™AST MODULES" 

2 YR WARRANTY 


SAVE 60% BUYING DIRECT AND RECEIVE A FREE FLOPPY DISK | 


HOLDER AS WELL. MFG. IS ALSO AVAILABLE USING YOUR 
MEMORY CHIPS CALL NOW FOR MEMORY NEEDS. 


ВЕРНҮН INDUSTRIES, INC. 


PH: (714) 851- 5193 FAX: (714) 851-1541 


Inquiry 577. 


SPECIAL OFFER! CALL NOW! 
The new WET RIBBON RE-IMKER will re-ink your old printer 
rinbons up to 50 times. 
в Easy to use, compact and efficient 
® Best quality inher on the matkai 
а Re-inked ribbons offer Баба? quality than mew 
e Accommodates а wide range of ribbons wrihout 
purchasing special adaptors 
в Powerful synchronous moter and imar 
& Ho assembly required 
BLUE RIBBON INK, LTD. 
3773 Cherry Creek North Drive #500, Denver, СО 80209 


(800) 477-3465 (303) 377-4655 


Inquiry 578. 


CUT RIBBON COSTS! 

Не-іпк your printer ribbons quickly and easily. Do all 
cartridge ribbons with just one inker! For crisp, black 
professional print since 1982. You can choose from 3 
models: Manual E-Zee Inker — $39.50 

Electric E-Zee Inker — $84.50 

Ink Master (Electric) — 5189.00 
1000s of satisfied users. Money-back guarantee. 


BORG INDUSTRIES 
525 MAIN ST., JANESVILLE. 1А 50647 
1-800-553-2404 In 1А: 318-987-2976 


Inquiry 579, 


80C31 DEVELOPMENT BOARD 
Space for 32K Eprom ek Scram B Bit Laiched Outputs 
ї2 VO Lines А5232 Serial Port 5V Only—All CMOS 


Components | 


Can be used for development of microcontroller-based projects. 


Currently used as the base controller for: display driver, remote | 


scoreboard, seriallparalle! converter, thermal printer controller, 


transmission hne buffer, cartridge storage device and many more! | 
599 WITHOUT EPROM — 5109 WITH EPROM 
CUSTOM FIRMWARE AVAILABLE 
COMPUTER ADVICE 
515 Calle San Pablo, Camarillo, СА 93010 
(805) 482-2002 


Inquiry 580. 
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ACCESSORIES 


COMPANION AND EXTENDER 


Place a keyboard and monitor up to 500' from your CPU 
with EXTENDER and COMPANION products. Keep a 
second Keyboard/Monitor at the CPU with COM- 
PANION. Supports MDA, CGA, EGA, VGA, PS2. Uses 
single 2%” cable. 

Prices start at $149.00 for EXTENDER and $219.00 for 
COMPANION 25 ft. unit complete. 


CYBEX CORPORATION 
2800-Н Bob Wallace, Huntsville, AL 35805 


205-534-0011 International Fax 5205-534-0010 | 


Inquiry 581. 


WHOLESALE COMPUTER SUPPLIES 


Diskettes * Computer Таре + Accessenes 
Daa Cartridges = Ribbons + 3M Products 


DISCOUNTS AVAILABLE for 
export and quantity buyers 


DIGITAL STORAGE, INC. 
921 Eastwind Dr #124 Toll Free: 800-232-3475 
Westerville, OH 43081 Fax: 614/895-6705 


Bi4/895-6700 Тік. 8102500898 DSI COL UO | 


Inquiry 582. 


FREE CATALOG 


A completa source far all your computer supplies — media, 
paper, cables, furniture, software, ribbons, laser, 
cleaning , FAX supplies, accessories À moral! 


Order Bulk Disks, 100% Warranty, 50 Minimum 
5.25" 05/00 25° 3.5" 05/00 45° 
5.25" DS/HD 45% 3.5" DS/HD 99° 
GAAN COMPUTER SUPPLIES 


186 B East Sunnyoaks Ave.. Campbell, CA 95008 
(800) 523-1238, In Calif. (408) 370-6747 


Inquiry 583. 


En a Better Toner Cartridge for your 
Canon* Сораг: HP* ог Apple® Laser Printer 


REFILL ӨТ 15 $1395 SAVE MEARLY 125040 on рага 

e 3 FOR $5000 three ПЕН ayer d naw cartridges 

Мен МЫ" Toner Сатр із accept гй іг [holes are Пейн] 
PC BS Caring 55245 НРА дори Saca | ER CX 510955 
PCT Сапта кл HE Д igge балып ЕРЕ EX Шы 


РЕ ңыз алан XXX mu phat (шын Егет ш ше Сеп Спра | 


Theme toner салғалы же тиімді |р asi be ғал пр to төн жатама fee 
атт out nepie do-it-yourset kit. Or ust your cw? урт сап aac тобу 
сылы witn лде йл олы A ИП Ex Dolons әні enable 
са: Morack, Inc. 
8122 Windsor Dr, Рас Hiis, IL MHES 


Phone: (708) 536-0580 800-837-9605 Fax. (700) 588-0202 | 


Inquiry 584. 


Printer Buffer: $99.95 

256 Kbyte buler controls complere printing funcion, Never 
wait for your printer again. Simply activate buffer and retum 
to any computing task while files are printing 


Serial, parallel, and convener models available to 2 
Megabytes (512 Kbyte: 5119.55; 1 Megabyte: $159.95). Liberal 


day return policy assures satisfaction! 


(513) 644-2230 


Technologic Systems 
18277 Timber Trails * Marysville, Ohio 43040 


Inquiry. 5B5. 


NH 03458. For more information call Brian Higgins at 603-924-3754. 


ACCESSORIES 


Buy — Sell — Trad je 

Laser Je (ШИС 1400/2400 Color Pro (7440) 550 
Genuine HP 2 Magia Meg 4008200 HP-75504 1700 
Dask Jal 400 Dwah Pro DXL/EXL 3300/8000 | 
Rugged Writer 800 Dra&mas*er ІЛІ 5500/5000 
Elecirostatc Plata C1600 (D біта): 1601 (E Size) 400048500 

Scienca Accessories Cerparation Sonic Digitizers 

ЗЕ" x AB" (2750) &Y x 72 (2178) 


T. E. Dasher & Associates 
4117 Second Ave. 5.. Birmingham, AL 35222 


Phone: (205) 591-4747 Fax: (205) 591-1108 
Inquiry 586. 


ARTIFICIAL INTELLIGENCE 


MANA 


Intelligent Computing for 286/386 
Transform your PC into an Al-based workstation. 
Expert systems, Al, knowledge base applications, 


rapid prototyping, object oriented, multi- tasking, wir- 
tual memory, LISP/PROLOG etc. modes in multi- 
language compiler, mouse driven, multiwindowed, 
fully integrated environment, 


BMS, Inc. 


700 E. Ogden Avenue, Westmont, IL 60559 
Tel: (708) 789-9160 Fax: (708) 789-0253 


Inquiry 587. 


NATURAL LANGUAGE С LIBRARY 
Increase your market share! Use JAKE to add a natural 
language front end to your application. JAKE translates | 
English quarias and commands into C function calls 
and data structures. JAKE offers context-sensilive | 
semantic processing; interfaces easily; «64K mem, 


JAKE $495, INTERACTIVE DEMO $10 
ENGLISH KNOWLEDGE SYSTEMS, INC. 


5525 Scotts Valley Dr. #22, Scotts Valley, СА 95066 
(408) 438-6922 


Inquiry 588. 


muLISP* 87 for MS-DOS 
Fast, compact, efficient LISP programming environ- 
ment. muLISP programs run 2 to 3 times faster & 
take Ve to V3 the space of other LISPs. 450 Com- 
топ LISP functions, multiwindow editing & debug- 
ging, flavors, graphics primitives. lessons & help, 
demo programs, comprehensive manual. 


Soft Warehouse, Inc. 


3515 Harding Ave, Suite 505. Honolulu, HI 36878 
(808) 734-5801 


Inquiry 589. 


The Knowledge Engine: 
Hypermedia for the rest of us! 

| Еп та ж an iconiriven, obpectonanted hypermedia 
gram ior М S competers. Much more Шап в Hypenrcard" clone, 
Knowledge Engine allows even pec толу P — b a aura 
юм Prparmádia &oplicabons Features 
inchide: ful graphics support e cal Eda Жа, йт and 851A. 
on "e dd pin me ganis snapshot program: gr graphics 
A cane im pa The қалалы пе to Da 7 reel rat into 


Мезозой and Turse C programs. Oriy 5495 for MS-DOS, Veruons also 
avallacle for UNIX and AS Demo disk S25. 


Software Artistry, Inc. 
3500 DePauw Blvd., Suite 1100, Indianapolis, IN 26269 
Phone: (317) 875-3042 Fax: (317) 876-3258 


Inquiry 590. 
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BAR CODE BAR CODE 


BAR CODE | 


LABELING SOFTWARE 


On EPSON, IBM, OKI dot matrix or Laserlei. Flexible | 
dasign оп one easy screen. Any formatisize. Upto 120 | 
fields/label. 18 text sizes to 3^-readable at 100° AIAG, 
MIL-STD, 2 of 5, 128, UPC/EAN, Code 39, File Input & 


Scanned logos/symbols (PCX)—$279. Other programs 
from $49. 30-day 5% back. 


Worthington Data Solutions 
АЗА Ingalls St, Santa Cruz, СА 95060 
(800) 345-4220 In СА: (408) 458-9938 


BAR CODE READERS 
For PC, XT, AT, & PS/2, Macintosh, and any RS-232 
terminal. Acts like 2nd keyboard, bar codes read 
as keyed data. With steel wand—$399. Top rated 
in independent reviews. Works with DOS, Xenix, 
Novell, Alloy, -ALL software. Lasers, magstripe, & 
slot badge readers. 30-day $$ back. 


Worthington Data Solutions 
АТГА Ingalls 51. Santa Cruz, СА 95060 


PC-Wand Bar Code Solutions 
Bar codes are easy with a FULL line of readers & 
printers. They plug & play with your existing systems, 
mast all makes of CPU/printererminalsoftware in your 
office, store, truck, factory or warehouse, Qur bar code 
DOS programs print on matrix or laser printers. 30 day 
refund, 1 year warranty. 


International Technologies & Systems Corp. 
655-К Morth Berry St., Brea, СА 92621 
TEL: (714) 990-1880 FAX; (714) 990-2503 


Inquiry 591. 


BAR CODE READERS Only $285 | 


* Complate Bar Code Systems Available 

" Acts like а 2nd Keyboard for IBM XTIAT, PS/2 and Clones, 
Macintoshes and алу RS-232C Terminal 

+ WandlLaser scannenSiot reader Magnetic cani eadar connectivity 

= POS Special Keyboard with Bar Code/Magnetic Card Readers 

* No sofware or hardware modification needed 

* 30-day Moneyback Guaranteag 


KASCO TECHNOLOGY, INC. 
486 Casita Way, Los Alios, CA 94022 
Tel: (415) 949-0969 FAX: (415) 949-3814 


VARIANT MICROSYSTEMS 
BAR CODE READERS DELIVER 


WAND/LASER/MAGNETIC CARD COMNECTIVITY 

“ Keyboard wedges (Internal/Externall for IBM PCIXTIAT, Р5/2 
and portables. 

* H8232 wedges for WYSE, Link, Kimtrón terminals 

* Bar code and label printing software 

* Full two-year warranty 

* 30-Day Money-Back Guarantee 

* Extensive VAR/Dealer Discounts 

314) De La Cruz Blvd, Sute 200/Santa Clara, CA 85054/(408) 980-1580 

FAX: (415) 823-1370 | 


Inquiry 596. 


| BASIC CLIP MUSIC | 


300 Songs & Sound Effects 


The ENTER-lainer contains by far Ihe biggest & best collection an 
the market for DOS machines. Play like a jukebox through your PC 
speaker or use selections in your own programs. 

Ho royalties required—source code included. 


Ап Excellent Gift! 


Tapo manual 525" or 35° disks. BASIC 20 or later req'd 
Dealer iquraes welcome 52895 [$350 US «Апр novis D 


(800) 727-4140-Money Back Guarantee | 
РПІ Music Software. 1511 48th SL, Boulder CO 80303, (303) 440-4140 


(800) 345-4220 In СА: (408) 458-9938 


PORTABLE READER 


Battery-operated, handheld reader with ВАК static RAM, 
2x18 LCD display, 32-key keyboard, Real Time-Clock. 
Wand or laser scanner Program prompts and data 
checking through its own keyboard. Easy data transfer 
by НЕ-232 port or PC, PS/2 keyboard. Doubles as Оп- 
Lina Reader. 30-day 55 back. 


Worthington Data Solutions 
417-4 Ingalls St, Santa Cruz, СА 85060 
| (800) 345-4220 In СА: (408) 458-9938 


PRINT BAR CODES/BIG TEXT 
FROM YOUR PROGRAM 


Add bar codes and big graphics characters to your pro- 
gram. Print from АМҮ MS-DOS language. Bar codes: 
UPC, EAN, 2 af 5, MSI, Code 39. Epson, Oki, IBM dot 


matrix text up to V2", LaserJet up to 2". Font cartridges 
not required. 5179-5239, 30-day $5 back. 


Worthington Data Solutions 
417-А Ingalls Si, Santa Cruz, CA 95060 — 
(800) 345-4220 In СА: (408) 458-9938 


БАН CODE READERS 
Keyboard emulation for PC/XT/AT & PS/2's, all 
clones and any 95-232 Terminal. Transparent to 
your operating system. Available with Steel 
wands, Lasers, 510: & Magstripe Readers. Same 
day shipping, 30-day money-back guarantee. 
One-year warranty, Reseller discounts available. 


AMERICAN MICROSYSTEMS 
(800) 648-4452 (B17) 571-9015 FAX (817) 685-6232 


BAR CODE PRINTING SOFTWARE 
“МЕ/РС DOS SYSTEMS 
* 8 4 24 PIN DOT MATRIX 
* H-P LASER JET/PLUS/SERIES Il 
* MENU-DRIVEN ar MEMORY RESIDENT 
* CODE 38, | 2/5, UPC МЕ, EAN ВАЗ 


* BIG TEXT & BAR CODE SOFTFONTS 


AMERICAN MICROSYSTEMS | 
(800) 648-4452 (817) 571-8015 FAX (817) 685-5232 


Inquiry 592. 


5-Y R. WARRANTY AT PERCON 
РЕНСОМ decoders are now covered by a five- 
year limited warranty. That means you wont 
spend one cent replacing your PERCON bar 
code decoder for five full years. That's reliability 
you can count on! 


PERCON 
2190 W, iiith Ave., Eugene OR 97402 
Phone: (800) 873-7266 FAX: (503) 344-1399 
See our ad оп page 345 


PC BAR CODE SPECIALISTS 


Bar code readers designed for fast, reliable, cost 
affective data entry. Looks just like keyboard data! 
Choose from stainless steel wand or laser interface, 
Also, ремегіш Bar Code and Text printing software. 


Great warranty. Dealer inquiries welcome. 

Seagull Scientific Systems 

15127 М.Е. 24th, Suite 333, Redmond, WA 98052 
206-451-8966 


Inquiry 593. 


BAR CODE READERS 
Among the best and most widely used bar code 
decoders. Reads all major codes (39, | 2/5, 8 2/5, 
UPC/EANIJAN, CODABAR, MSI), Connects between 
keyboard and system. ІВМ, PS/2, МАС, DEC-VT com- 


patible. OS & software independant. Same day ship. 
2 Year Warranty (pen incid). 
Large Reseller Discounts 
Solutions Engineering 
4706 Langdrum Lane, Bethesda, MO 20815 
(800) 635-6533 (301) 652-2738 


Inquiry 594. 


DATA INPUT DEVICES 
Bar Code, Magnetic Stripe Readers 8 SmartCard Encoder/ 
Reader for microcomputers & terminals, including IBM PE/2 
& others, DEC, Macintosh, AT&T, CT, Wyse, Wang. All readers 
connect on the keyboard cable & are transparent to all soft- 
ware. UPC & 38 print programs, magnetic encoders, & por- 


table readers are also available. 
TPS Electronics 
4047 Transport, Palo Alto CA 94303 


415-856-6833 Telex 371-9097 TPS PLA 
1-800-526-5920 FAX: 415-856-3843 


Inguiry 595. 


Inquiry 597. 


CABLES AND ACCESSORIES | 


Parallel Printer Cables $3.59 and Up 
Serial Cables $4.95 and Up 
Switchboxes $11.95 and Up 


| We can supply ALL your cabling needs. Master- 


Card & Visa Accepted. Dealer pricing available, 
Corporate & Government accounts welcomed, 


CONNECT-IT 
ЕО. Box 14337, Arlington, Texas 76094 
(817) 461-9400 MF 8-5 p.m. cesi 


Inquiry 588. 


CAD-DRAWING VIEWSTATION 


Allows non-CAD users to view drawings on PCs, print, plot, 
attach personal notes, and hyper-link between files. Change 
views and layers. Accurate entity representation, Easy to usa, 
“Біліп VIEW/DWG for AutoCAD DWG tiles: $285 

* Біліп VIEW/PLUS for DWG, DXF, HPGL and dBase: $395 
Developers: ask about linkable Sirlin VIEW/LIB. Dealers 


welcome 


Sirlin Computer Corporation 
225 Lowall Road, Hudson, NH 03051 
(603) 595-0420 


Inquiry 588. 


INCREDIBLE STATE COMPILERS 


Qur CASE finite state compilers quickly develop 
table driven programs in a step-by-step process. 
А few Keystrokes can replace hundreds of instruc- 
tions in: Ada, BASIC, C, FORTRAM , Pascal. IBM 


350K RAM. 
Price $200/300 per. lang. 
Free Demo 
AYECO 5025 Nassau Circle, Orlando 
INCORPORATED FL 32808 (407) 295-0930 


Inquiry 600. 


ALOE CORPORATION 
CD ROM players as low as $499 plus 
selected disc. Choose from many titles. 
Alde does consulting, joint venture and/or 


royalty projects for qualified parties. Write, 
call or fax for complete information. New 
Ada release. 


Box 1086, Glen Lake, MN 55346 
1-800-727-9724 FAX: 1-612-834-2824 


Inquiry 601. 


JUNE 1990 > BY TE 333 


CD-ROM 


Largest Selection and Best Price 

Microsoft Programmers Library & Drive $949. 

көтеріле Library $695 * Public Domain S/W $49. 

NEC РС or Mac Drive Kit $748 * Bookshelf-Best Prica! 

Drives from $499. Hundreds of titles from 529. 

MC/VISAJAMEX/COD, Money-back Guarantee. 
Call or write for free 120-page catalog. 

Bureau of Electronic Publishing 
141 New Road, Parsippany, NJ 07054 

800-828-4766 
THE SOURCE FOR CD-ROM 


che сұт Aden page БЕ 


CD ROM, Inc. 

CD-ROM, WORM, MAGNETO-OPTICAL DRIVES, С0-Я0М DISCS 
FOR ІВМ AND MAC, OPTICAL CONSULTING SERVICES 
"PUBLISHING “DISTRIBUTION * NETWORKING 
QUALITY PRODUCTS AND SERVICES AT COMPETITIVE PRICES 
FREE CATALOG 


TEL. 303-231-9373 
166; COLE BLVD., SUITE 400, GOLDEN, CO 50401 
РАХ: JEEN- CIS: TAMT 54A 
VISA/MD/AMEX/GOV T РОБ 


Inquiry 602. 


CD-ROM/WORM/ERASABLES 
WE BEAT ANY PRICE 
CALL FOR LOW, LOW MONTHLY SPECIALS 
CD-ROM Drives: HITACHI • MEC = SONY = TOSHIBA = 
PHILLIPS = DENON * CHINON 


Warm Drives: MAXTOR « PANASONIC а PIONEER + TOSHIBA 
Erasable Drives: MAXTOR * САМОМ» SONY 
ENORMOUS STOCK of CO-ROM discs, unmatched anywhere! 
AMEX/MC/VISVCOD/PO is Welcome 

(201) 886-1866 


CD-ROM SHOPPER 


1168 Elm Terrace 
Rahway, NJ 07085 


Inquiry 603. 


24-hr auto order ling 
7 days а week 


COMMUNICATIONS 


PC SDLC SUPPORT 

Use Sangoma hardware and software to provide 
a cost effective, robust and easy ta use SDLC link 
from MS-DOS, XENIX, AIX, PICK, FC-MOS, etc. 

All real time communication functions performed 
by intelligent co-processor card. 

X.25 support also available. 

Sangoma Technologies Inc. 
(416) 474-1990 

7170 Warden Avenue #2, Markham, Ontario, Canada LJA 882 


Inquiry 604. 


COMPUTER INSURANCE 


INSURES YOUR COMPUTER 
SAFEWARE provides full replacement of hardware, 
media and purchased soltware. As little as $49 a 
year provides comprehensive coverage. Blanket 
coverage; na list of equipment needed. One call 
doas it all. Сай В am-10 pm ET. (Sat. 9 to 5) 


TOLL FREE 1-B00-848-3469 


(Local 614-262-0559) 
SAFEWARE, The Insurance Agency Inc. 


ing uiry 605. 


COMPUTER UPGRADE 


THE COMPLETE XT UPGRADE 


The K-311 Upgrade Kit converts your XT to full 32-bit, 20MHz 
80386 CPU and high speed disk performance. The K-311 КИ 
includes Z0MHz ВОЗВВ wlMb RAM, 16-bit Adaptec 1:1 con- 
troller, &3M5 28М5 Mitsubishi disk drive, choice of 1.2 or 
14Mb diskette drive, Key Tronic 101 Plus keyboard, 200 W 
РЕ, new drive cables, Matches er exceeds the performance 
cha new system but at far less cost. Тор quality, easy installa- 
lion, 1 year warranty. 51,795 


5G Corporation 
2131 Spicewood Springs Road 4-4, Austin TX 78759 
800-333-4131 512-345-9843 Fax 512-345-9575 


Inquiry 606. 
334 BYTE * JUNE 1990 


Fax |201) 805-9042 | 


THE BUYER’S MARI 


COMPUTER UPGRADE 


$799 FOR 386-20 
5599 FOR 3865X $399 FOR 286-12 


Upgrade your computer al а fraction of the cost. Sand your 
computer in, we will do the work. Order now, we will sand 
you а box for mailing your computer Your old parts will be 
exchanged for labor charge. We will put in new parts & charge 


| wholesale prices for any parts which do пй fit the new system. 
Pricas shown are for motherboard and IMB RAM. Mew 
system available at low prices. 
ABTECH Inc. 
1431 Potrero Ave., 5, El Monte, CA 91732 
(800) 992-1978 In Calif. (818) 575-0007 


Inquiry 607. 


CROSS ASSEMBLERS 
CROSS ASSEMBLERS 


Universal Linker, Librarian 
Targets for 36 Microprocessors 
Hosts: PC/MS-DOS, micro VAX, VAX 8000 
ENERTEC, INC. 

ВОХ 1312, 811 W. Fifth St. 

Lansdale, PA 19446 
Tel: 215-362-0966 Fax: 215-362-2404 


Inquiry 608. 


CROSS ASSEMBLERS/SIMULATORS 
New unique full-function simulators for (һа 8096 алп 
B0C196 controllers, featuring ALL MODES of interrupts, 
plus the HSI, HSO, and A/D functions. 


We also support the B04549, BÜBO/BS. 8051/52, and 280 


controllers with excellent, reasonably priced Cross 
Assemblers and Simulators. 


Lear Com Company 
2440 Kipling 51., Ste. 206. Lakewood, CO 80215 
(303) 232-2226 FAX: (303) 232-8721 


Inquiry 608. 


MACINTOSH CROSS ASSEMBLERS 


a ASM? Мач Version XD! integrated next editor, assembler, | 
and terminal package. S or Нах output downloads to mast. | 
EPROM programmers. Macros, cond’) ass'y. local & auto | 
labels, symbol table crossrel 514885 each plus S/H, 


| МС/МАЕ Tech, bulletin avali. Most Sbit MPUs 
30 day money back guarantee. 


MICRO DIALECTS, INC., Dept B 
PO. Box 30014, Cincinnati, OH 45230 
(513) 271-9100 


Inquiry 610. 


CROSS ASSEMBLERS 


Relocatabl 
ect aa GUARANTEED, 


РС Compatible SUPPORTED 


DEBUG SIMULATORS = DIS&ASSEMBLERS 


EPROM PROGRAMMERS 


MICRO COMPUTER TOOLS СО. 
Phone Toll Free (800) 443-0779 
In СА (415) 825-4200 
912 Hastings Dr, Concord, СА 84518 


Inquiry 611. 


6800-Family Development Software 
Ош C Compilers for the 6800, 6801, 6809, & 
68HC11 feature a complete implementation (вх- 
cluding bit fields) of C as described by КАН and 


yield 30-70% less code than other compilers. Our 
Assemblers feature macros and conditional 
assembly. Linker & Terminal Emulator included. 
Wintek Corporation 
1801 South St., Lafayette, IN 47904 
(800} 742-6809 or (317) 742-8428 


Inquiry 612. 


CROSS ASSEMBLERS 


PROFESSIONAL PC SOFTWARE 


н CROSS-DISASSEMBLERS 

Analytic, Automatic Libel Generanin 
= CROSS-ASSEMBLERS 

Reiocatabie Macro, Шаман Linker « Librarian 
* C CROSS COMPILERS 


* SOURCE TRANSLATION UTILITIES 
Support for Intel, Motorola, Zilog, ТІ, ACA 
Order Today: (408) 773-8465 
РО Вох 61929, Sunnyvale, СА 84086 
LOGISOFT fax: (aos) 75:56 


Inquiry 613. 
DATA ACQUISITIONS 


TLXO1A Inserts a telex in your PC 
Telex interface with double ог simple current (V3, УА) 
Processor Z180 
Battery backup RAM memory 
2 auxiliary serial ports 
РС-АГХТ, P&/2 30 or compatibles 
Complete with communication software 
Manufacturing license available 


EXOR R&D 
PO BOX 548, Wes! Chester, ОН 45069 USA 
Fax: 513-777-4817 Phone: 514777-0570 


Inquiry 614. 


DATA CONVERSION 


MEDIA CONVERSION/DATA TRANSLATION 


Mora than шы a straight dump or ASCH transfer! 
Word Processing, DBMS, and Spreadsheet data on Disks 
or Tapes transferred directly into applications running on 
Maintrames, Minis, Micros, Dedicated Word Processors, 
Typesetters, and Electronic Publishing systems 


IBM Р5/2 & Macintosh supported 
41 in ihe translation Industry! 


CompuData Translators, Inc. 
3325 Wilshire Blvd., Suite 1202, Los Angeles, CA 90010 


(213) 387-4477 
Inquiry 615. 


1-800-825-8251 


DBMS/COPY 
CONVERTS YOUR DATA INTO INFORMATION 
Мон your favorite stal package can access алу daussase 
DBMECOFY сал dieci convert any database or sposadshae! fis 
(ORACLE, PARADOX, dBASE. LOTUS elc) imn апу sia package 


Ше (S45. SPSS SYSTAT, atc.) and vice versa. Tha PLUS version 
allcws sorts, базып. and recalculatians. 5195. iay guarantee 
VISA/MCIAMEX/PCUCOD. Call tor free limited version 


CONCEPTUAL SOFTWARE INC. 
РО. Box 56527, Houston, TX 77256 
(713) 667-4222 FAX: (713) 667-3FAX 
1-800-STATWOW 


Inquiry 616. - 


DATA/DISK CONVERSION 


DISK CONVEHSIONS 
Media transfer to or from: ІВМ, Xerox, DEC, Wang, 
Lanier, CPT, Micom, NBI, CT, Exxon, WRDPLEX 
also WP. WS, MS/WRD, DW4, ММ, Samna, DEC 
DX, MAS 11, Xerox-Writer, ASCII. 


FREE TEST CONVERSION 
CONVERSION SPECIALISTS 


531 Main St., Ste, 835, Е! Segundo, СА 90245 
(213) 545-6551 (213) 322-6319 


Inquiry 617. 


FROM MACs TO MAINFRAMES... 
Our 12 conversion systems 
support over 1000 formats 


DISK INTERCHANGE 
SERVICE COMPANY 
2 Park Drive » Westford, МА 01886 
(508) 692-0050 


Inquiry 618, 


DATA/DISK CONVERSION 


BUY YOUR OWN 

CONVERSION SYSTEM! 
With nearly a decade of experience in data conversion, 
you can work with the industry leader in Strack tape, car- 
tridge tape and diskette conversion systems. Enjoy the 
convenience cf your own conversion system, Call today 
to discuss your application! 

Flagstaff Engineering 
1120 Kaibab Lane, Flagstall, AZ 86001 
(602) 779-3341 
MatterGand - Visa - Алыпсап Express Accepied 


Inquiry 619. 


ТНЕ #1 СНОІСЕ 


in disk & tape conversion 
for many leading corporations, government agencies, law 
firms, and companies in every industry—world-wide. 
Free test * Satisfaction quaranteed 


Graphics Unlimited Inc. 
3000 Second St. North, Minneapolis, MN 55411 
(612) 588-7571 or (612) 520-2345 
FAX: (612) 588-8783 


Inquiry 620. 


QUALITY CONVERSIONS 


tà or from virtual 


у 
АМҮ ТАРЕ ОН DISK FORMAT! 
Horan Data Services converts aver 2000 formats incl, 
B-track tape, 3480 Cartridge and 87, 512° of 3/27 disk- 
ees. All densities & most operating stems supported. 
Formats include EBCDIC, ASCII, databases, spreadsheets, 
and dedicated of PC word processors. 


| Call 1-800-677-8885 
| Hours B-DO АМ to 5:30РМ Eastern Time 
B17 Main Street, Third Floor Cincinnati OH 45202 


Inquiry 621. 


*** We RENT conversion systems or 
DO the conversion for you!*** 
Conversion Capabilities: 9 Track Tape, B" Disk, 
va" Cartridge, Word Processors, Optical Disk, 
2.3 Gigabyte Backup, Fax Workstations 


WE WILL SOLVE YOUR DATA CONVERSION PROBLEMS! 


LIONSGATE DATA SERVICES 
| CALL: (818) 704-5867 OR FAX: (818) 716-5647 


Inquiry 622. 


IBM PC e TO m HP FILE COPY 
FASTER EASIER TO USE 


Update version uses windows: Call for free demo! IBM | 


PC «to» HP File Copy allows IBM PCs, PS/2, com- 


patibles to interchange files with Hewlett-Packard | 


Series 70, B0, 200, 300, 1000, 90005. 


Oswego Software 
Box 310 708/554-3567 
Oswego, IL 60543 FAX 708/554-3573 


Inquiry 623. 


CONVERSION SERVICES 
Convert any S-track magnetic tape 10 or from over 
2000 formats including 372" 572" B" disk formats & 
word processors. Diskto-disk conversions also 
available. Call for more info. Introducing OCR Scan- 


ning Services, 

Pivar Computing Services, Inc. 
165 Arlington Hots. Ad., Dept. #6 

Buffalo Grove, IL 60083 (800) Convert 


THE BUYER’S MART 


DATABASE MGMT SYSTEMS 
dBASE file access from С 


Code Base 4 is a library of C routines which 
gives complete dBASE or Clipper func- 
tionality and file compatibility. Use DOS, 
Unix, OS/2 or MS Windows. 


$295 with Source! FREE DEMO 


Sequiter Software Inc. 
Call (403) 448-0313 Fax (403) 448-0315 


See our ad on page 191. 


Inquiry 624. 
DEMOS/TUTORIALS 


INSTANT REPLAY Ill 
Bulo Demos, Tutorials; Prototypes Presentations, Music. 
Timed Keyboard Macros, and Menu Systems. Includes 
screen Maker, Keysiroke/Time ection, Program Memonzar 
and Аттай. Весо Great Reviews! Simply the BEST. Not 
copy protected. Mo royalties. BO-day satisfaction money- 
back guar ІВМ and Compalb. $199 00 US.ChwCr Cra 
Demo Cissate $500 

HOSTRADAMUS, INC. 
| РО, Box 9252 
Salt Lake City, Utah 84109 (801) 272-0671 


Inquiry 625. 


| DISASSEMBLERS 


u PROCESSORICONTROLLER 
805х/804х/680х/280 versions available 


* Haads HEX бт binary Ма 
= Writes Bssemolerready source 
* Multipke cross-reference listings 


= Lina-Ey-line comment field hax dimo 
= TAG file allows you to contre! disassembly 


Powerful, easy-to-use, POMS DOS based Cross- 
cisassembler Adapt output file format for your assemblar. 


only $179.95 
DLS Development, One Gale Rd. —B8rick, NJ 08723 
(201) 920-6807 


Inquiry 626. 


80х86 .EXE/.COM to .ASM 


* Accurately reconstruct, study 8 modify (64K +] programs with 
a minimum of inpul ar adiing et autput 

* Assembly language output is MASM 5 x-compatible 

* Exhausiive fiow-trace distinguishes code тот dala 

ж Bast formais for each. Commanted BIOS caly DOS lunc 


fons, SEGMENT/PROC/ather vial pseudc-ops 
PC-DISnDATa (5*4" disk & manual) $165 
PRO/AM SOFTWARE 


220 Cardigan Road, Centerville, OH 45459 
(513) 435-4480 (8 A M.-5 РМ EST М-Р) 


Inquiry 627. 


SOFT-X-PLORE 
See "BYTE's May "88 issue pg. 7B" Disassemble 500 
kb (*) program at 10,000/min. (*) in any fila, ROM/RAM 
memory up to 80386 instruction set (*). SOFT-X-plore: 
"із for MSDOS 20+ systems 


" uses 20 algorithms and seven passes |7) 
"only 89995 plus S&H w/30-day guarantea. 
То order call (800) 423-2468 or info (203) 953-0236 
Or write: — RJSWANTEK INC. 
178 Brookside Rd., Newington, CT 08111 
" pest on the market МОЛЯБА accepted 


Inquiry 628. 


DISK DRIVES 


PS/2 DRIVES FOR PCs Als 
CompatiKi/PC...... 5279 
CampatiKit/AT ж. а ‚5219 

Built-in floppy controllars--na problem. 

Supports multiple drives and formats. Lets your | 

computer use IBM PS/2 1.4M diskettes plus mare! 

Call for further information or to place an order. 
VISA/MCICOD/CHECK. 

Micro Solutlons Computer Products 

T32 W, Lincoln Hwy. DeKalo. IL 60115 B815/T55-3411 
See аш ad on page 286. 


Inquiry 629. 


DISK DUPLICATION 


SOFTWARE PRODUCTION 


e Disk duplication ® Warehousing 


е АІ formats * Drop shipping 
* EVERLOCK copy * Fulfillment 
protection ә 48-hour delivery 


е Label/sleeve printing  * Consultation & 
е Full packaging guidance 


services 
Star-Byte, Inc. 
2880 Bergey Rd.. Hatfield, PA 19440 
215-997-2470 | /| 800-243-1515 | 


Inquiry 630. 


EDUCATION 


B.Sc. & M.S, in COMPUTER SCIENCE 


Tha American Inatitute fer Computer Sciences offers ап in- 
depth correspondence program to earn your Bachelor of | 
science and Master of Science degrees in Computer Science 
at поте. BSC. subjects covered are: MSDOS, BASIC, 


PASCAL, C, Data File Processing. Data Structures 4 
Operating systems. MS program includes subjects in Sont- 
ware Engineering and Artificial Intelligence 


AMERICAN INST. for COMPUTER SCIENCES 
1704-BY 11th Ave. So., Birmingham, AL 35205 


2 205-933-0339 
Inquiry 631. 


Urgently Required 

Ba a highly раіа computer consultant. 
We offer a comprehensive training program 
Upon successful completion of the program, we will offer 
you a license to operate your own business and іп: 
traduce your business worldwide through our worldwide 
network 
As we have limited openings, write us today! Send your 
resume and evaluation fee of $50. USD payable to: 

Worldwide Canadian Management Consultant Inc. 
POS. 639, Pickering, Canada LIV 3T3 


Inquiry 632. 


ENTERTAINMENT 


386 SPYS 
386 SPYS, the energy excitament and superior graphics 
you've been looking for in an animated arcade game. Wri- 
tan specifically for PC's with а 385/2855Х processor, Hi Res 
EGA graphics, 1 mag of mamory and a hard disk. You will 
find incredible detail and action throughout. Try a demo disk 
now for $585 or the full game for 54995 Include 53 S&H 


GENKI SOFTWARE CORPORATION 


"Imagination powered by the 366" 
(600) 873-9038 Mastercard or Visa 1301) 897-5333 
PO Box 2563 Columbia, MD 21045 


Inquiry 633. 


NEMESIS" Go Master? 

Go, a game of strategic elegance, has been a мау ої | 

life in the Orient for over four thousand years. Many con- 

sider Go to be tha secret of the Japanese business- 

man’s success. "While chess is a game of war Go is 

a game of marke! share’|President of Nikko Hotels]. 

“И you are interested іп Go, buy this program.” 
Game of ihe Month J, Pournelle BYTE 7167 


Toyogo, Inc. The Leader in Computer Go. 
76 Bedford St. #3427, Lexington, МА 02172, (617) 861-0466 
1-800-4TOYOGO 


Inquiry 634. 
| FLOW CHARTS 


Flow Charting ii 


For IBM and compatibles. I1 will amaze you with its 
speed, power and simplicity, 26 standard shapes with 
over 120 sizes — 10 text fonts — 4 line styles, Place 
text, lines and shapes anywhere on your chart. For only 


$229 you ll never draw another chart by hand. 


Patton & Patton 
485 Cochrane Circle, Morgan Hill, CA 85037 
1-800-525-0082 Ext. 42 (Within U.S.) 
408-778-6557 Ext. 42 (Int'l) Біз 


Inquiry 635. 
JUNE 1990 * BYTE 335 


FLOW CHARTS 
WINDOWS FLOWCHARTER 


RFFlow is a professional drawing tool for flowcharts 
& org charts (requires Microsoft® Windows). 75 
shapes automatically adjust in size. Move, copy, 
delete groups of objects. 7 levels of zoom. Move 
flowcharts to other applications via the Clipboard. 
supports Windows printers, plotters, and cartridge 
or soft fonts, Call for free trial disk. 
RFF ELECTRONICS 


1053 Banyan Coun, Loveland, CO 80538 
Phone: (303) 663-5767 FAX: (303) 669-4889 


Inquiry 636. 


FREE COMPUTER MAGAZINE 


FREE SUBSCRIPTIONS 
То More Than 200 Magazines 


| Don't spend a fortune on computer, 
communications or business magazines. 
The SeaBird Directory lists over 200 titles 
you can get free and runs on any IBM PC. 


For more info. and FREE DEMO DISK, 


cal: 1-800-782-0194 
or fax to: 617-863-8684 


Inquiry 637. 


GRAPHICS 


EGAD Screen Print 
Prints contents of VGA, EGA, CGA displays on variety | 
of dot-matrix and laser printers. Prints in gray tones | 
or color. Crop box lets you print any region of the 
screen. Enlarge graphics 1 to 4 times (reduction too), 
setup program for picking printer colors, atc. $25.00 
Postpaid. Call or write for free catalog. 


LINDLEY SYSTEMS 
4257 Berwick Place, Woodbridge, МА 22192-5119 
(703) 590-8890 


Inquiry 638, 


IMAGE CAPTURE BOARD 
| Capture images from any VCR or Cam-Corder. 
Resolution: up to 512 x 480 pixels: 256 Colors or 
256 shades of grey. Images may be saved in GIF, 


PCX, TIFF formats and more, VGA Required, 
Available for PC/XT/AT and Р5/2: 5749.00 
JLaser5. Increase laser printer resolution to 4800 
x 300 dpi w/256 grey scale. PS/2: $599.00 
РС/ХТ/АТ: $399.00 


PEGASYSTEMS (14) 885-1007 


! РО. Box 713, Westerville, OH 43081 
Inquiry 639, 


PEP Picture Editing Package 
Innovative structured drawing software. Fast, respon- 
sive, powerful. A free-form drawing tool. High регіог- 
mance even on the slowest PC. Many diferent applica- 
tions including business forms. logos, diagrams, labels 
and graph annetations. For Epson, LaserJet, or Post- 
script. Introductory price 5125 to Feb, 1, than 8160. 


VISAIMC. 
Trionum Inc. 
PO Box 305 Kendall Sq., Cambridge, МА 02142 
1-800-TRIONUM 


Inquiry 640. 

— HARD DRIVE REPAIR 
HARD DRIVE REPAIR 
WE WILL REPAIR YOUR HARD DRIVE AT А 


FRACTION OF THE COST OF REPLACING IT. 
FAST TURNAROUND!!! CALL FOR DETAILS. 


H & W micro, inc. 
528-C FOREST PARKWAY 
FOREST PARK, GA 30050 

(404) 366-1600 


See our ad on page 345 


THE BUYER’S MART 


DISK DRIVE REPAIR 
DATA RECOVERY 


SALES of new, remanufactured and 
removable disk drives 


FULL TECHNICAL SUPPORT 
ROTATING MEMORY SERVICE 


1506 Dell Avenue, Campbell, CA 35008 
(408) 370-3113 


We buy used drives good or bad 
Inquiry 642. 


| HARDWARE 


CHIP CHECKER 
* 74/54 TTL + CMOS = 8000 Nat. + Signatics 
* 14/4000 CMOS * 9000 TTL 
» 14-24 Pin Chips * 3" + 6" IC widths 


Tests/Identifies over 850 digital chips with АМҮ type 


of output in seconds. Also tests popular RAM chips. IBM- 
compatible version S259. C198 + C64 version 5159. 


DUNE SYSTEMS 
2603 Willa Dr, St. Joseph, МІ 49085 
(616) 983-2352 


Inquiry 643. 


FREE INTERFACE CATALOG 


Interfaces for IBM compatibles. Digital VO | 


(8255) and Analog input B bit resolution 
(0-255). Control relays, motors, lights, measure 
temperature, voltage. Sample interconnect cir- 
cuits, BASIC programs, and I/O map are 
included. 


John Bell Engineering, Inc. 


200 Oxford Way, Belmont, СА 84002 
(415) 592-8411 Зат to 4pm Pacific Tima 


Inquiry 644. 


LATEST AWARD BIOS 


User definable hard drives, 101/102 keyboard 
and 35" 144Mb floppy support are now 
available in Award BIOS Ver. 3.1 for the ІВМ АТ, 
286 and 386 compatibles. 


KOMPUTERWERK, INC. 
851 Parkview Blvd., Pittsburgh, PA 15215 
Orders: 800-423-3400 
Tech: (412) 782-0384 


Inquiry 645, 


WE BUY » WE SELL 

APPLE П & MACINTOSH 

SYSTEMS, PARTS & EXCHANGE REPAIRS 
SAVE UP ТО 55% ON MAC II CPU 


CALL FOR A CATALOG 
800-274-5343 / 617-891-5851 


Pre-Owned Electronics, Inc. 
30 Clematis Ave * Waitham, MA 02154 


Inquiry 646. 
_ HARDWARE/ADD-ONS 


Call Today 
for DRAMATIC Low Pricing 


on New Slimms* Memory Modules 
1, 2, 4 and В Megabyte 72-(ип modules available 


TermoTroi Corp. 


1888 Century Park East, Suite 1900, L-A., CA 90067 


HARDWARE/CONTROLLERS 


EMBEDDED SYSTEMS CONTROLLERS 
SC/FOX"PCS (Parallel Coprocessor System] and PCS32 are 
PORTAT plug-in boards, 16 and 32 bit. 15 MIPS average, 50 MIPS 
Durst, PICS usas ihe Harris HT X 20007 16-bit Forth CRU with T-cycie 
multiplier 14 prioritized mierrupis, 3 merlesunters, B-channel LO 
bus. PCS32 uses the new SC32 32-bit Fonh CPU 

SC/FOX БЕС (Single Board Computer) i$ an 18 MIPS average. 


60 MIPS burst, Eurccard-size ATX 2000 siand-alone computer 
SCIFOX SCSI КО Plug-an board for PCS er SBC win SCSI, fop- 
py, 56&-haud serial, 16-01 parallel ports, and software drivers. | 
Forth development software included. idea! for embedded | 
raaliime control, data acquisition, robotics, and signal processing 
SILICON COMPOSERS INC. (415) 322-8763 


208 Calloria Avenue, Pala Alia, СА 84306 


Inquiry 648. 


HARDWARE/COPROCESSOR 


DIGITAL SIGNAL PROCESSOR 
DSP products for the IBM PC/XTIAT based on the TI 
ТМ832010 and TMS320C25 up to 12 MIPS operation. 
Designed for applications in communications, in- 
strumentation, speech, and numeric processing. Oi- 
fered with 12 bit 110 KHz A/D and DA and con- 


tinuous-to-disk data acquisition & playback option. From 


S650. 
DALANCO SPRY 
89 Westland Ave., Rochester NY 14618 
(716) 473-3610 


Inquiry 649. 
HARDWARE/GRAPHICS 


CCD COMPUTER CAM ERA 


The EDC-1000 solid state camera provides gray scale 
imaging with IBM PC's, YGA recommended, but not re- 
quired, The camera gives a live image display and 
stores images in TIFF and PCX formats. Features such 
as exposure lime control, contras! enhancement, and 
image arithmatic are included. Resolution is 192x330 
pixels. System price with lens is 5400 


ELECTRIM CORPORATION 


PO Вах 2074. Princeton, NJ 0в543 
(609) 799-7248 


Inquiry 650. 


INVENTORY MANAGEMENT 


ЭТОСК-МАВТЕН 4.0 
Commercial grade inventory management 
software at micro prices. 
= Suppons all 12 = Stoc« Status Reparting 
transaction types + Activity History Amalysis 

+ Tend Analysis + Bill of Materials 
= Quality Control * Purchase Order Writing 
* Multiple Locations * Order Entry 
a Purchase Order Tracking + Material Hequiremenrs 
в Open Order Reparting + On Line Inquiry 
* Serjial/Lct # Tracking 
Applied Micro Business Systems, Inc. 
Wer Riverside Ava, Meepon Beach, СА 82653  Ti4-753-D582 


Inquiry 651. 


dFELLER Inventory 
Busness inyersory programs wien m modisape dBASE 
GFELLER Inveniory $150.00 
Белитез dBASE 11 ог 11, PO-DOS/CPM 
dFELLER Plus $200.00 
wih History and Purchase Orders 


m P 


Requires ОЗАБЕ Ill or dBASE 11 Plus (For Stor 

Feller Associates 
550 CR РРА, Route 3, Ishpeming, MI 49849 
(906) 486-6024 


roms) 


Inquiry 652. 
| LANS | 


Тһе $25 Network 
Try the 1st truly low-cost LAN 
= Connect 2 of 3 PCs, XTs. Als 
* Uses serial poris and S-wire cable 
“Биле at 115A. baud 
a Runs in background, totally transparent 
* Share any device, any fila, any time 
* Needs only 14K of RAM 
Skeptical? We make believers! 


Information Modes 
PO. Drawer F, Danton, TX 76202 


Inquiry 641. 
336 BYTE • JUNE 


| 213-284-3242 800-365-0045 
Inquiry 647, 


817-387-3339 Orders 800-628-7992 | 
Inquiry 653. 


LAPTOP COMPUTERS 


Laptop Savings 
Laptops: Toshiba * Zenith * NEC » Sharp 
= Epson * Mitsubishi * Compaq 
Also Laptop Accessories: Modems, Fax Modems, 
External Drives, Portable Printers, Memory, Key 


Pads, Hard Drives, Batteries, and Auto Adapters. 
Computer Options Unlimited 


12 Maiden Lane, Bound Brook, NJ 08805 
Phone: 201-469-7678 (Fax: 201-469-7544) 
Hours: Зат/10рт 7 days | Worldwide sales 


Inquiry 654. 


LAPTOF BLOWOUT SALE!!! 
MITSUBISHI + SHARP = PANASONIC * TOSHIBA 
Laptbps аге now al their lowest prices ever, We buy direct 
from the factory. unlike ош competition. We guarantee the 
lowest net prices in the entire country and stock every item 
specific to laptops. We ship in 24 hours. We also stock over 
$1 million in laptops alone! Always buy from a factory-direct 
dealer, For your protection we check for stolen credit cards 
& ship only to your billing address. Mo COD's Please. 


TOTE-A-LAP 
1501 El Camino Real, Belmont СА 94002 
(415) 591-1663 ext. 603 


Inquiry 655. 


New Laptop Products for: 

Palmtops: Atari Portfolio, Poquet 
Notebooks: Compaq LTE, NEC-UL. Tandy 100/102, 
Tandy 1100, TI-M12, Toshiba SE/XE, Zenith-MS 
PC-Laptops: All major brands and models 
Accessories: Auto Adapters, Barmries, Carry Cases, Keypads 
Peripherals; Portable Printers, Hard Desks, 380* (12M Drives, 
Keyboard Covers, Modems, Barcode Wands, Lapton Bofrware, etc. 

For a free newsletter & catalogue, please call or write: 


ULTRASOFT INNOVATIONS INC. 
1 Transborder Drive, PO Box 247, Champlain, NY 12919 
Tel: (514) 497-9293 Fax: (514) 487-9295 9-6 EST 

Canadian Orders & Dealer Inquiries are Welcome 


Inquiry 656. 


LAPTOP PERIPHERALS 


LAPTOP BACKLIGHTS 
Factory Installed а SDay Warranty 
Toshiba, Amstrad, Sanyo, DG, 
Kaypro, ІВМ, HP. etc. $295 


The Ponable Peripherals People 


Axonix Corporation 
= (801) 466-9797 
Inquiry 657. 


8051 SUPERMARKET 


Complete family of 12 single board computers fully accom- 
modates алу 8051 variant. Power management, plenty of VO, 
full memory map. Optional floating paint, PC-compatible 
RS 232. PC versions reside on PC bus. Pemwea в measure 
3х5. BOS optimized DINS2 bus allows stacking or backplane 
Mounting, interprocessor communication. Boards run 
В052АН BASIC. Starting al 599. Quick custom modifications, 


MODULAR MICRO CONTROLS 


108 5, Water SL, Northfield, MM 55057 


THE BUYER’S MART 


MAILING LIST PROGRAMS 


ELIMINATE DUPLICATES 


Duplicates on your mailing list cost more than embar- 
rassment. You're paying for all that extra postage and 
for the materials mailed. Invest 3149.00 in Dupe 
Eliminator and say goodbye to your dupes. Dupe 


Eliminator is easy to use—and it works with your dBase, 
ASCII, ArcList and other compatible files. 


1-800-368-5806 


Group 1 Software, Inc. 
6404 Ivy Lane, Dept. BIT-5, Greenbelt, MD 20770-1400 


Inquiry 660. 


YOURS FREE! 


"How tà Manage Your Malling List” ArcList?? & AccuMail^ аге 
two powerful programs for your ІВМ or compatible РС 
* Duplicate Recognition 
* Postal Discount Presorts 
* Label Design & Printing 


+ Carrier Route and Zip--4 Insertion 
+ Address Carrection 
+ dBase" Compatible 


Call 800-368-5806 for a FREE GUIDE 
Group 1 Software, Inc. 
6404 Ivy Lane, Dept. BIT-5, Greanbelt, MD 20770-1400 


Inquiry 661. 


ONLY А NICKEL А NAME 
Now small business owners can reach Iheir direct тай prospects 
easily and economecally—with the PC Yellow Page listings: * On- 
line $00 datspase with millons of US companas available fer down 
laading. = Updated monihly with no minimum order. ж Costs only 
Stminuta—a nickel a name [changed to your phone БШ. For a limited 
tima only, get our start-up kit, Ihe PC Prospector designed to make 


your direct mail marketing the most results-onanted possible. I's 
yours for just the 56 phone спате for ordering the software. Order 
the PC Yellow Pages or the PC Prospector today by simply calling 
with either your modem or touch tona phone 


1-900-860-9210 


For ininrmation call 404-455-8Т753 


Inquiry 662. 


MEMORY BOARDS 


5.5.Т. MEMORY UPGRADES 

ІВМ Р5/2 

2MB modulea—Model 50,70 S278 
2-ЕМВ expan. bds—Model 55, 70 £543 
COMPAQ 


4MB module—DESKPRO 3BE/20E, 25, S 5565 
AMB expan. brd—DESKPRO 386/20Е, 25,5 $622 
ВМВ single slot module—SYSTEMPRO $2900 
H P LASER JET 

2MB upgrades КҮЧЕ, 


1-800-688-8993 YA. WARRANTY 
Inquiry 663. 


NETWORK/WORKGROUP 


CoordiNet 


An unbelievenly easo-use workgroup package for Novell local area 
networks. Features include: public and privata calendars, electronic 
mali, telephone messages, prosect management, document manage 
mant, Birime“ datazase manager, generator, ink 10 the Shap 
Wizard”, and much mor. Can be used eithar as а ЕК ТЕН бт а= 
а Sandalona program. Installs іп 10 minuies and reads Netware 
bindem Io create usar lets. Simple mouse [or keyboard) driven "peint 
and.click" user interface with Tull context-3ensitiva help. Manual 
ineludad but ma needed. Only $249 per server! Demo disk $25. 


Software Artistry, Inc. 
3500 DePauw Blvd., Suite 1100, Indianapolis, IN 48268 


| NETWORKING 


MORE UTILITIES FROM SHANY 
DISK + Enables centralized backup system to @ocess all local hard 
disks. CHAT-ACCESS Extensive chatting and message application 
for networks REMOTE-ACCESS Enables а ramita station to cone 
rel local workstations. (New feature “DOS workstations may сопе 
trol OS/2 workstations and file servers") CO/FILE + Transforms single | 
usar applications into network sottware. Supported Networks: 3icom | 


4+Share, 300m 3+Open, XMS., NEP MicrosoR Lan Manager, | 


Microsoft MS-Net, ТЕМ РС LAN PROGRAM, ІВМ LAN SERVER | 


Shany Computers Ltd. 


Қайы Бишр. 4 Smisnsky St Nenya, сан 42412 

Tel; (872) 52-333921 FAX: (972) 53-242418 
Bisinbutors; Bermgny Tel (49) БІР-ІНІ-Т5ӨЗ FAX: |45) 512-030-4894 
USA. Tel: (ZV3) 204-0111 FAX: (213) 287-1817 

Europe Tel: (213) 287-2444 FAX: [213) 287-2441 


Inquiry 666. 


NEURAL NETWORKS 


Brain Maker: 
“Тһе most fascinating computer soft- | 
ware I've ever seen. . . learn about this 
stuff. John Dvorak, PC Mag. Predicts stocks, 


bonds, sales, inventories, Comprehensive 
documentation. Menus. Only $195! 


Free Brochure: 818/355-1094 
California Scientific Software 


Inquiry 667. 
OPTICAL DISK 


ERASABLE OPTICAL DISK DRIVE 


SONY 5.25" 600 MB per disk, SONY 4mm 1:33GB par 

tape. Mac 11, SE. SUN workstation, and other SCSI 

DEC O-Bus, UNIBUS, and SCSI. 10 to 25 years war- 

ranty on Optical media. Highest quality in the industry, 

Will supply complete Kit to build or Finished product. 

International and Domestic order or Inquiry within. 
BENO SYSTEMS INC 


718-921-1200 
FAX: Т1В-748-7876 


Inquiry 668. 


OPTICAL DRIVES 


MASS-STORE COPY" 


Don't spend thousands on a second optical drive to make 
backup copies of optical disks MASS-STORE СОРТ" copies 
any size Ме and any size optical disk using ene optical drive 
Also copies any reamivable DOS disk: 


WORM а ERASABLE = BERNDULLI BOX" = REMONSSLE HARD DRIVES + FLOPPY 
For IBM POIXT/AT $1983 - 53 S&H CHE/MOICOD/PO 30-дау guarantea 
Informative Technologies Corp. 
T718 M St. NW, Suite 292 Washingten, DC 20035 
Tel: (202) 675-4528 FAX: (202) 575-4528 


Inquiry 669. 


PROGRAMMERS TOOLS 


HYPERINTERFACE" 


Menu Creator" — А program generator for menu- 
driven user interface. Excellent for complex menu 
systems. $8995 Advanced Library — Extended 
capability for data entry and advanced text-display con- 
trol from your programs. $99.95, FORTRAN, Pascal, C, 
BASIC supported. HYPERMATH" — An application ої 
Menu Creator™ and the Advanced Library. FREE 
Avanpro Corp. 
РО. Box 969, Pacific Palisades, СА 90272 


сай or fax (507) 645-8315 
Inquiry 658 


TOSHIBA LAPTOP ENHANCEMENTS 


FAX/MODEMS: S600/2400 bps, software, acoustic роп 
MODEMS, INTERNAL: 2400 bps, acoustic ог serial port 
MODEM, DEDICATED: 2400 ops (T1200, Т1600, Ta2005x) 


SERIAL IO CARDS: R3232, RS4z2. SCS, HPIL, Barcode 
BATTERY PACKS: 12v external batlery = vehicle adapter 


Contact us for more information: 


PRODUCT R&D Corporation (езін). | 
805/546-9713, Fax: 805/546-9716 


Inquiry 659. 


Phone: (317) 876-3042 Fax: (317) 875-3258 
Inquiry 664. 


NETWORKING 


SHANY NETWORK UTILITIES 
PRINT + Transtorms local printers into Network printars. (T&K sta 
Lan Manager Print Server) SPOOL + Trans*orms local printers into 
Network printers (Had:rects jobs via the fleserver) 4 (min. configura- 
Пол) GUEVE+Manages LAN printing queues from wihin an ag- 
plication FILE + Transtorms local hard desis into Mirtwork hard discs 
(1 Kis LAN Manager File Server) Supported Малог Boom 
d3«Shana 3Com 3+Open, XNS, МЕР. Microsoft Lan Manager, 


Microsoft MS-Hat, IEM PC LAN PROGRAM, IGM LAN SERVER 
Shany Computers Ltd. 


Бетен Вата 4 бтлу St. Netanya, ае 42417 


Tal: (972) 53-333831 FAX: (872) 53-342418 
Gisinbutors: Ghaap Tel: |48) 512-139-7588 FAX: (49) B12-130-4854 
USA. WE (213) 204-0111 РАХ: (212 267ЛЕТІ 

Europa Tal: (213) TAHA FAX: (213) 217-2447 


Inquiry 665. 


(213) 454-3866 
Inquiry 670. 


ТОВ” 5.0 Version Control 


“TLIB™ is à great system" — PC Tech Journal 3/88. 
Full-featured configuration тот! for software proles- 
sionals. All versions of your code instantly available. Very 
compact, only changes are stored. Check-ininut lacks, 


revision merge, branching, more. Mainframe deltas for 
Pansophic, ADR, ІВМ, Unisys. DOS $139 (05/2 $195). 
5-station LAN 5419 (05/2 $595) 


BURTON SYSTEMS SOFTWARE 
РО. Box 4156, Cary, NC 27519 (918) 233-8128 


Inquiry 6/1. 
JUNE 19902“ BYTE 337 


THE BUYER’S МАВТ— 


PROGRAMMERS TOOLS | PROGRAMMERS TOOLS 


PUBLIC DOMAIN 


MULTI-TASKING TOOLKIT FOR DOS 
MuftiTask а library of rouDnes tor Pascal or "C^ programmers: IL allows 
yOu бо run many procedures concucrantly within а program. There 5 ND 
RESIDENT driver to load. tha multi-tasking environment is linked in your 
applicabion 
è Keyboard, Sanal UD ang printer support е Many mechanisms lor inter. 


| task communication + DOS nonseentrancy handled internally = Easy In use 
and wel documented = Пеш in source code lon 
Әлі) 599 Visa HC accepted 
ІТІ Logiciel 
1705 St-Joseoh E. Suite 4, Montreal, Gan HZ 1N1 
(514) 861-5888 


Inquiry 672. 


For QuickBasic programmers 


SMART" cuts your development time by 
more than 60% by giving you an integrated user 
interface that easily configures to your applications. 


Dialogue boxes, pop-up & pull-down menus, as well 
as "fill the form" type entries. For ОВ 4.0 or later. 
Library, tools & manual are $69 + S&H. 


КК ALTE IK 


Inquiry 673. 


TURBO PLUS $199.00 
Programming tools for use with Turbo Pascal 50 & $5 
Screen Painter, Cade Generator, VO Fields, Dynamic 
Menus, Programming Unit Libraries, OOF Support, and 
Sample Programs included. All routines work in both lexi 
and graphics modes! Gi-day money-back guarantee! 
Demo Disk avail. For IBM and compatibles. 


NOSTRADAMUS, INC. 


PO. Box 9252, Salt Lake City. UT B41093-0252 
(801) 272-0671 


Inquiry 674. 


FREE BUYER’S GUIDE 


Programmer's Connection is an independent dealer 
representing more than 440 manufacturers with over 
1200 software products for IBM and Macintosh personal 
computers. We have serviced the professional program- 


mer since 1984 by offering sound advice and low prices. 
Call or write today to receive your FREE comprehen- 
sive Buyer's Guide. 

Programmer's Connection US 800-336-1166 
7248 Whipple Ave, NW Canada 800-225-1166 
North Canton, ОН 44720 International 216-394-3781 


Inquiry 675. 


SPEED ЕОНТНАН DEVELOPMENT 
AND CUT MAINTENANCE COSTS 
FÜRWARN—Finás common programming errors such as mismatched 
parameter lists and common blocks, and uninitialized variables. Prints 

detailed cross-references and call-ee diagrams. Ska 
FORTRAN DEVELOPMENT TOOLS—includes Pretty (indents, renumbers, 
changes GOTOs to [FTHEN-ELSES. etc.) and 6 mare tools. 5129. 
For IBM PC. Also for ШМІХ —а5к for details 

Quibus Enterprises, Inc. 


106 М. Draper Avenue, Champaign, IL 61821 
(217) 356-8876 


Inquiry 676. 


Pascal PrettyPrint 


Standardize your Pascal source code with this powerful, full 


featured reformatting and pagination system. This fully 


customizable program for ай PC Pascals (+OOP): 


* Adjusts indent, font and case 1o show program Structure 
+ Adjusis case by maintaining a standard identifier database 
* Provides menu and command line interfaces; on-line help 
* Saves time and improves readability 


82985 + 55 5AH | Visa/MC/CheckMO (717) 382-88 


OQvwikvware 
PO. Box 222, Peckville, PA 18452 


Inquiry 677. 
338 BYTE * JUNE 1990 


PO. Box 2166, Martinez, CA 94553 (415) 370-1920 


MTASK Professional 


BASIC-C-PASCAL Programmers TOOL 


* MULTITASK Heal Time 4855 "" 
* SERIAL COMMUNICATION by interrupt 


GRATIS: Demonstration diskette 


RAMSI France 53 tue Bernard Iske 
F-92350 Plessis Robinson, FRANCE 
International РАХ; 33 (1) 46.22.4837 


Inquiry 678. 


Universal Report Generator 
Generate repons fram ANY file of databasa! The Universal Repo 
Generac is a programming library thal allows you іс бепагаіа а 
report from алу file er database kom өтіліп your C or Pascal pro 
grams. Features include output to screen, printer, or text files; totais 


and subtotals; calculated fields; free-form report layout; automatic 
soris and query selection: and much mora. Also includes а “paint 
and-shoot" mouse-driven reponi painter that can be used të easily 
define reports. Microsatt C, Turbo C, and Turbo Pascal $348. UNIX 
Version $4958, Source code available. Demo disk $25. 


Software Artistry, Inc. 
3500 DePauw Blvd., Suite 1100, Indianapolis, ІМ 46268 
Phone: (317) 876-3042 Fax: (317) 876-3258 


C and C4 4 DOCUMENTATION TOOLS 


* C-CALL (559) Graphic-rees of callericalled hierarchy, 

* C-CMT (559) Create, insert, update comment-Slocks tor 
each function, listing functions and identifiers used, 

а C-LIST ($39) List, actian-diagram, reformat programs 


+ C-REF ($49) Local/global/parameter cross-reterence, 
* SPECIAL (5749) All 4, plus integrated C-DOC program. 


SOFTWARE BLACKSMITHS INC. 
6064 St. Ives Way, Mississauga. ONT Canada L5N-AMT 
(416) 858-4466 


Inquiry 680. 


Auto Function Tester 
* statement & branch lest case coverage 
* sei-documenting / regression Lesung 
* integrated testing emvirognment 
Structure and Standardize the testing cycle 
Save time producing/ventying test cases 


The more you Test the Easier it gets 
requires MSC ма + / Turbo v2 5193 
Pius £5 от (СА. resident add Tax of $12 44) 
Talis Computer Service Inc. 
PD Вох 1539 Nevada City, СА 95959 
(916) 285-5777 


Inquiry 681. 


PROTOTYPING 


Frustrated with Demo 112 
You'll Love 
PROTOSCREENS 


Powerful Rapid Prototyping Software 


Easy to Learn and Use - Мо Programming 
Simulate mainframe, mini, and PC systems 
Training available оп rapid prototyping 


BAILEY & BAILEY Software Corporation 
858 East 2850 North Ogden UT 84414 
(801) 782-2345 Credit Cards Overnight Del, 


Inquiry 682. 


PROTOTYPES FROM CAD 
Without the Wait 
БоағаМакы Systams produces singladouble ssdad, ready- 
m-stutf"" circuit boards up te 22" x 22" in-house. No chernicats 
er photographie technagues. Linechannel widm down to 4B mes 


Accepts standard Gerber, HPGL, Quest, Emma formats, Faye | 


for itself after 12 to 20 boards, 


Instant Board Circuits Corp. 
20A Pamaron Way, Novato, CA 94949 
Tel: (415) 883-1717 Fax: (415) 883-2626 


Inquiry 683, 


SHAREWARE 
FOR ІВМ” AND COMPATIBLES 


FREE 112 PAGE CATALOG 
OVER 3000 PROGRAMS 


CALL 1-800-245-BYTE (2983) 


BEST BITS & BYTES 
РО. Box 8225-B, Van Nuys, СА 91409 
FOREIGN COUNTRIES SEND $4.00 FOR SHIPPING 


Inquiry 684. 


FREE CATALOG 1500+ disks 
Public Domain - Shareware 
Software for ІВМ compatibles 


$1.44 per disk 


Canadian Software 


Distributors 
Box 199, Munster, Ontario, КОА ЗРО CANADA 


Inquiry 685. 


FREE CATALOG 
IBM SHAREWARE/PUBLIC DOMAIN 
LOW AS $1.25/DISK 


1-800-321-4270 


CRANSTON SOFTWARE 
PO Box 2678, Minneapolis, MN 55402-0679 


Inquiry 686. 


FREE SOFTWARE FOR IBM* PC's 


TRY US! Get 15 disks full of our best selling 
saftware—FREE! Great graphics, programmers 
utilities, desktop publishing, finance, games, 
education, plus our 1600 disk catalog. Pay only 
$5.00 for shipping/handling — VISA/MCIAMEX 


INTERNATIONAL SOFTWARE LIBRARY 


511-104 Encinitas Blvd. + Encinitas СА 92024 


CALL TODAY (619) 942-9998 


Inquiry 687. 


ЕНЕЕ CATALOG 
51 ІВМ SOFTWARE 
For your free 32-page Master Edition 
catalog featuring the best of IBM Shareware 
from just $1 each, call or write today! 


1-800-338-2118 


SOFSOURCE 
Box 828, East Lansing, МІ 48826 


Inquiry 688. 


FREE SOFTWARE CATALOG 
Low as $1.20/disk 
Over 1000 quality IBM software 
On 5.25" and 35" format 
From outside U.S.A., except Canada, 


please send US $2.00 refundable with order. 
For fast service, write to 


ЭОКТӘНОРРЕ 
PO. BOX 3678. Ann Arbor, МІ 48106-4578 
313-761-7638 


Inquiry 689. 


ӘПКЕ85 eon and SDK86 н ьн 


NOW AVAILABLE ONLY FROM URDA, ING. which has an 
exclusive, world-wide, manufacturing and marketing license 
fram intel, Inc. The JADA SDK85 and SDKB86 educational 
trainers and microprocessor development systems arg now 


furnished fully assembled and boxed with manuals. Call 
URDA, Ine for new low prices and delivery schedules. Other 
B. 16 and 32 bit systems аға availabla. 


Phone URDA, Inc. 
1-800-338-0517 or 412-683-8732 


Inquiry 690. 


REVIEWS 


Find “Hands-on” Reviews In Seconds! 


PC Reviews is an easy to use on-line database Юг NOVICES 
and PROS who need to locate and read "hands-on" reviews. 
BYTE, Data Based Advisor, PC Today, PC Magazins, Com- 
puter Language, Info World and 35 more included. Natural 
language front-end helps define search terms. А perlect use 
for a modem, "Wonderlul", say users, 


Compatible Technologies Group, Inc. 
88 Fulton St, #2400, New ‘York, МҮ 10038 
(212) 463-8989 — (201) 653-7688 8-N-1 for FREE DEMO 


Inquiry 691. 


FIGHT PIRACY! 

Since 1986, companies worldwide have been choosing Az-Tech 
security products. I! you damand the strongest реледжп available, 
why not choose One of ihese "proven leaders 

* EVERLOCK Copy Protection 

* EVERTRAK Software Security 

* EVERKE' Hardware “Қау” Software Security 
For IBM and Compatibles. 30 day money back guaranties. Free info 
and damo disk available. 

Az-Tech Software, Inc. 
305 East Franklin, Richmond, MO 64085 


| (800) 227-0644 rax: ine) леге 
Inquiry 692. > 


THE ULTIMATE COPY PROTECTION 
* Completely Manu Driven 
* Oeteats all Hardware/So'tware Coplars Quite 
* No Source Code Changes 
а Multiple Layering 
« Ма Damaged Media 
* Full Hard Disk 5 ri 
. Unlimited Metering Your Valuable 
* FREE Demo Disk Software Investment 
STOPVIEW™ STOPCOPY PLUS™ 


BB! COMPUTER SYSTEMS (301) 871-1094 
14105 Heritage La, Siver Spring, МО 20906 — FAX: (301) 460-7545 


Inquiry 693. 


COP's Copylock Il 


* Protects on standard diskettes 

* Cannot ba copied by any device incl. Optian Board 
* Fully hard disk installable 

= Normal back-up of protected programs 

= LAN-support 

= Creates sale demo version of your зайуғага 


Standard Version $975, Autamatic Version 51850 


DANCOTEC Computer 


In US: 2835 бұға Ға. Біл Има СА 95112 AE ERE 
inr. 2880 Верта Жағы Бол -45-4:240322 — eed 


Inquiry 694. 


RID YOUR SYSTEM ОҒ VIRUSES FOR EVER 
VIRUSAFE" 


Tha mast attectres antiqires gysiam avaliable 
Ш Recognizes over 70 viruses—regularty updated. ІШ Protection 
against axiging and ле viruses. BI Seeks, identifies and removes 
known viruses resident in memory and programs. IU Chace іп- 
tegrity of specified programs for virus related changes. Ш Boot 


operated mamory midani program constantly on guard against mew 
viris attacks. 
Price 580, Visa MG., 30-day money-back guaranties. 
EllaShim Microcomputers Inc. 
520 W. Hgwy 435. site 180-30. Alracmarnte Springs, FL 22714 
TEL: |407) 582-1587. FAX: (407) 869-1409 
Sae us шї PC New Yoru Expo. Boon 2555 


Inquiry 695. 


THE BUYER’S MART 


BIT-LOCK® SECURITY 


Piracy SURVIVAL 5 YEARS proves effectiveness of 
powerful multilayered security, Rapid decryption 
algorithms. Reliable/small port4ransparent security 
device. PARALLEL or SERIAL port. Complemented by 
economical KEY-LOK™ and multiteatured COMPU- 
LOCK™ including countdown, timeout, data encryption, 
and multiproduct protection. (Dos/Unix/Mac) 


MICROCOMPUTER APPLICATIONS 


3187 E. Otero Circle, Littleton, CO 80122 
(303) 770-1917 


Inquiry 696. 


ENCRYPTION/DECRYPTION 


Protect your data! Encrypt files using this fast, secure, 
multilayered encryption program. Decrypt with the same ease, 


speed and security. 100K filas dene in under 2 ming, Uses 


64 character passwords. MS-DOS, O52 supported. 
Specify 5.25 or 35 in. disks. Free "wipe out” utility included, 
Price £39 US VI&A/MC, Academic and Studant 520 
international orders add $10, МҮ residants add sales tax 


M.J. Software Sales 


Box 575, Latham, HY 12110 
order (ine: T-BDO-TZ7MJSS support Ina: 1-518-785-E352 


Inquiry 697. 


ist Defense 


AN TI-ViRAL 


software 
Protect your investment by removing that virus before i strikes 


559.95 


151 Defense Anti-Viral Systems 
ModaLogle Incorporated 


10474 Broadview Ad., Broadview Hts, ОН 44147 
(216) 8398-5238 
MS-DOS 2.11 а Ohio Residentia Add $4.20 
Specify either 3%" of S44" disk 


Inquiry 698. 


COPY PROTECTION 
he world's leading software manufacturers depend 
T on Safguard сору protection systems. Your FREE 
DISKETTE introduces you to SuperLock" —invisible copy pro- 
tection for IBM-PC (and compatibles) and Macintosh. 
* Hard disk support * No source code changes 
и Customized versions — * LAM supaon 
«New upgrades available 
(408) 773-9680 
SOFTGUARD SYSTEMS, INC. 
710 Lakeway, Suite 200, Sunnyvale, CA 84086 
FAX (408) 773-1405 


Inquiry 688. 


HANDS OFF THE PROGRAM* 
OPERATING SYSTEM SECURITY 


Secures subdirectories, filas, printers and floppies 
Keyboard lack — automatic or manual 
Log PC boot, program exec, file opens, login/iogouts 
Prevents DOS FORMAT and most viruses 
Drive А: Boot Protection / Hard Disk Lock 
IBM PC or 100% comp. — DOS V 30+ — 58895 + 5175 SH 

SYSTEMS CONSULTING INC. 

PO BOX 111209, Pittsburgh, РА 15238 
(412) 781-5280 


Inquiry 700. 


HANDS OFF THE BOARD® 
1/2 SIZE SECURITY BOARD 
Slop flappy boot — Require password 10 boot FC 
Real-time disk encrypt — prevent boot sector virus 
Prevent DOS FORMATIFDISK and low-level formats 


Set hard disk READ ONLY or turn ON/OFF 
Turn floppies, printers and COM ports ОМЮҒЕ 
ІВМ XT, AT Bus — DOS V30« — $14985 + 5500 S/H 


SYSTEMS CONSULTING INC. 
PO BOX 111209, Pittsburgh, PA 15238 
(412) 781-5280 


Inquiry 701, 


SOFTWARE/ACCOUNTING 


PC TIME CLOCK 
AutaTime is an Employee Management System that 
allows you to turn any PC into an Electronic Time 
Clock. AutaTime provides Time & Attendance, Job 


Costing, Payroll Interface, and Labor Distribution 
reporting. Network compatible. Prices start at $495. 
Other Business Products: Network FAX, Absence 
Call-In, db-EDI. 
Chase Technologies 
1617 Kingman Ауе., San Jose, СА 95128 
(408) 398-2917 


Inquiry 702. 


dBASE BUSINESS TOOLS 
i GENERAL LEDGER * PURCH ORD/INVNTORY 
* ORDER ENTRY « ACCOUNTS RECVABLE 
a JOB COSTING * JOB ESTIMATING 
* BILL OF MATLS «SALES ANALYSIS 
* PAYROLL * ACCOUNTS PANE 
$99 ea. + S&H 


dATAMAR SYSTEMS crea. Card-Checi-COD 
4876-B Santa Monica Ave. 


San Diego CA 92107 (619) 223-3344 
Inquiry 703. P 


SOFTWARE/BASIC 


BASIC 7.0 TOOLS! 


FINALLY! Library and FINALLY! XGRAF (graphics) 
are now fully compatible with пеагЛаг strings and 
the QBX environment. Call or write for latest 
information. 


KOMPUTERWERK, INC. 


851 Parkview Blvd.. Pittsburgh, РА 15215 
(412) 782-0384 


Inquiry 704. 


SOFTWARE/BUSINESS 


DATA ENTRY SOFTWARE 


Full-featured, heads-cown data entry with two-pass verifici- 
Ven, edit language, operator Hats, much mors! Designed for 
the PS’, PC. XT, AT of compatibles. Standalone £395. LAN 
version available. 


FREE 30-day trial 


Computer Kayes Tel: 206/776-6443 
21929 Makah Rd. Fax: 206/776-7210 
Woodway, WA 98020 USA: 800/356-0203 


А ganan -purpose system for soing mixedaneger linear programs 
with up 10 BDO constraints and 4000 далаға! integer or noninteger 
variables. Build МИ РВВ nte your own programs with compiled Turbo 
Pascal units. MILPBB rsads/wriles Lotus worksheets. Lisa 1-2-3 
Symphony as а matrix g&narator or post processor Oihar features 
include interactiva and batch operation, spreadsheet LP display and 
editing, an equation processor, probiem/branch list storage, Не VO. 
downicadiminad, report ganerator, and sansilivity analysis. 5149 
with manual and B067 support. $299 with Turbo Pascal units. 


Eastern Software Products, Inc. 
PO. Box 15328, Alexandria, VA 22309 
(703) 360-7600 


Inquiry 705. 


ASAP! 

Automated scheduler integrates worker availability with 
schedule requiremants, Emer hours of operation, workers" 
sials., АЗАР! does the rest. Options include status and skill 
level checking, unlimited na. of depts., 65 workers рег дер), 
Пах Не displays, menu-driven interface. deal for restaurants, 
retailers, etc. Will virtually pay Tor Итай, Only S200 00! {+ 5300 
S&H). Manual included. 


INflux Technologies 
PO Box 3318, Carbondale, IL 62902-3318 
678-549-3018 


Inquiry 706. 
JUNE 1990 * BYTE 339 


SOFTWARE/BUSINESS 


DATA ENTRY 


KeyEntry Ше, а complete Data Entry System thal providas 
all the capabilities for designing data entry applications, con- 


trolling data flow, & monitering/raparting operator activity & | 
performance. Supports LAN and stand-alone environments. | 


Evaluation copy (all programs & documentation) available. 
| Call today for information! 


Southern Computer Systema, Inc. 
2732 Seventh Avenue South 
Birmingham, AL 35233 


(800) 533-6879/(205) 251-2985 
Inquiry 707. 


SOFTWARE/ENGINEERING 


COORDINATED MULTI AXIS 
MOTION CONTROL 9199 


н Indexer LPT" sottware converts ordinary printer port into 
a multi axis step motor indexer, 

* Easily used tram алу language: BASIC, С, Pascal, spread- 
sheet or database macros, even DOS batch filas! 


» Full functions for up 1o six axes, now includes line drawing. 
* Why FIGHT with AS-232 and PAY for expansive hardware? 
Inquire about Indexer LPT today!!! 


Ability Systems Corp. 
1422 Arnold Ave, Roslyn. РА 18001 — (215) 657-4238 


Inquiry 708. 


Boolean Logic Simulator 
* LOGICSIM—a designer's assistant 
* Маке pour logit equation waveforms visible 
* Graphie wavelorm stimulus editor 
* Single, multipla, simple & complex devices 
^ Multiple clocks for registered еспе 
* For IBM & clones, XT А up, CGA, EGA, VGA 
* 58995 includes 1 yr upgrade support 
* 515.00 demo 
* VISA, PO, MO, CHK 


ARCTOS SYSTEMS CORP. 


20 Sandwell Cr, Kanata, Ontario, Canada K2K 1У3 
(613) 592-0847 


Inquiry 709. 


Affordable Engineering Software 
FREE APPLICATION GUIDE & CATALOG 
Circuit Analysis + Roo! Locus * Thermal Analysis * Plot 
ter Drivers + Engineering Graphics • Signal Processing 
* Active/Passive Filler Design * Transfer Function/FFT 
Analyss ж Logic Simulation + Microstnp Design « PC/MS- 
DOS è Macintosh » VISA/MC 
BV Engineering Professional Software 
2023 Chicago Ave., Suite 8-13, Riverside, CA 92507 

_ (714) 781-0252 


Inquiry 713. 


THE BuvER's MAR 


4-BAR SYNTHESIS IN A PC 
Lear links is a powerful 4-bar design package with 
З and 4 design position options and many optimization 
| and analysis tools including full animation. It runs on 
any ІВМ РСУХТ, AT, PS/2, or compatibles with 256K and 


| graphics display. 


Full package: 5475.00, Interactive Demo: $25.00 


Lear Com Company 
2440 Kipling St., Ste. 206, Lakewood, CO 80215 
(303) 232-2226 FAX (303) 232-8721 


Personal Software for 

“What if" Engineering 
Cedar fuses mathematics and intelligent geometric model- 
ing and works with geometrics the зате way а spreadsheet | 
works with numbers. Now you can have the power of а smari 


drawing system integrated with a scientific calculator and fòr- 
mula solver within опе easy-to-use software packaga. Ae- 
ситез Microsoft Windows. $895 


MCAE Technologies Inc. 


Tel: 408-748-0334 Fax: 408-748-1915 


Inquiry 714. 


MICROSTRESS CORP. 
NEW MICROSAFE 2-073-D Rael, 3. Structural Analysis Program. 
Finite Element Analysis for ІВМ PCs and compatibles. 
Number af nodes, elamants and conditions limited by disk 
space and model bandwidth (11000 daf.) Color graphics sup- 
роп on various display cards (EGA, VGA, VEGA and Har- 
cules) $250. SAFECAD (bi-directional AUTOCAD Interface) 
$95. GRAFPLUS $55. Plus S/H, 
Accept Visa/MasterCard. Send for brochure. 
РО. Box 3194, Bellevue, WA 38009 
Tel./Fax (206) 643-8941 


Inquiry 715. 


MIDNIGHT ENGINEERING" 
А new publication for entrepreneurial hardware and software 
engineers that will encourage and challenge you to personally 
develop and market your cwn products. 
* PRACTICAL ARTICLES 
* INSIGHTFUL INTERVIEWS 
* DETAILED PRODUCT REVIEWS 


call or write for a FREE сору of the premiere issue of Mig- 


night Engineering. 


Midnight Engineering 
111 E. Drake Ad. Suite 7041, Fort Collins, CO B0525 
303-491-9092 


SOFTWARE/ENGINEERING 


FREE ENGINEERING MAGAZINE 


| Personal Engineering is a monthly magazine sent 


free of charge (USA only) to scientists/engineers 
who use PCs for technical applications. Topics 
each month include Instrumentation * Data 
AcqiControl + Design Automation. To receive а 
free sample issue and qualification form either cir- 
cla below or send request on letterhead to: 


Personal Engineering Communications 
Box 300, Brookline, MA 02146 


Inquiry 719. 


SAUNA: 
3D Thermal Analysis Made Easy! 
* All heat transfer modes: convection, radiation, 
conduction, * Interactive menu-driven * Powerful 
edit features = Easy to learn and use + Models: 


enclosures, heat sinks, circuit boards, plates = ir- 
tegrated color graphics * 3D thermal analysis 
* Thermal parameters library • IBM PC & Macintosh Il. 
Tatum Labs Inc. 
3917 Research Park Dr. B-1, Ann Arbor, MI 48108 
313-663-6810 


Inquiry 720. 


SOFTWARE/FORTRAN 


FORTRAN for Macintosh 


Language Systems FORTRAN 2.0 is a full-featured, op- 
timizing compilar integrated in MPW. Full ANSI FOR- 
TRAN 77 plus VAX-compatible extensions includin 
COMPLEX'16 and NAMELIST. Arrays greater than 32K. 
Б8000/20/20 and 68881/2 object code, Fast execution, 
T BC ЕЕ, Any Macintosh with 1-2 megabytes, HD 
required. 


Language Systems Corp. 
441 Carlisle Drive, Herndon, VÀ 22070 
13) 478-0181 


Inquiry 721. 


| SOFTWARE/GEOLOGICAL 


GEOLOGICAL CATALOG 


Geological software for log plotting, gridding/con- 
touring, hydrology, digitizing, 3-D solid modelling, 
synthetic seismogram, fracture analysis, image pro- 
cessing, scout ticket manager, over 50 programs 
in catalog. Macintosh too! Please call, or write, for 
Free Catalog! 
RockWare, Inc. 
4251 Kipling St, Suite 595, Whaar Ridge, CO 80033 USA 
423-5645 Fax (303) 423-6171 


Inquiry 710. Inquiry 716. 


Inquiry 722. 


= SOFTWARE/GRAPHICS 


The new approach to logistics 
TAYLOR, THE DYNAMIC ANALYST 


Taytor is 1ле fully menu-dnven factory smulabon package that 
combnes ваза ol usa wih greal баюу. Taylor offers mirac- 
буе graphical modeling, numerous modeling оръогэ, animabon, in 
беріп resul analyses and the Taylor Language interlace (TLI) Ver 
eon 4 D of ine ваар nrofessonal emuason package on the 
market is available now 


F&H, Logistics and Automation BV 
Spoorlaan 424, 5038 CG Tilburg, 


SIMULATION WITH GPSS/PC™ 


GPSS/PC™ is an MS-DOS compatible version of tha 
popular mainframe simulation language GPSS. 
Graphics, animation and an extremely interactive an- 
vironment allow a totally new view of your models. If 
you are contemplating the creation or modification of 
a complex system you need GPSS/PC to help you 
predict its behavior. Call now. 


MINUTEMAN Software 


SEGS 2.1 
Scientitic Engineering Graphics System 


æ Logarithmic, Time/Date & Linear Axes. 
* Easy Curve Fitting and Data Smoothing. 
ж 1-2-3 Interface & Numeric Spreadsheat. 
Фе Supports all Video & Device Standards. 
* 10 Curves with up to 16,000 points aach. 


Advanced Micro Solutions 


ЕО, Box T71/Y, Stow, Massachusetts, U.S. A. 
(508) 897-5662 ext. 540 (800) 223-1430 ext. 540 


The Netherlands 
Phone: +31 13 366344 Fax: +51 13 427516 


Inquiry 711. Inquiry 717. 


Circuit Analysis — SPICE 
Non-linear DC & Transient; Linaar AC. 
+ Version 3B1 with BSIM, GaAs, JFET, 
MOSFET, BJT, diode, elc. models, screen 
graphics, improved speed and convergence. 


Analog Circuit Simulation 
" Schematic Entry Intusoft has a complete PC- 
“ SPICE Simulator 


* Mode! Libraries. 


* Monia Carlo Analysis 
в Parameter Sweeps 
= Piptting/Graphics Output 


intusoft 
Tha leader in law cost, full Р.О, Вах Б507, San Pedro, СА 90734 
featured CAE software (213) ЕЗ3-0710 FAX (21391-3556 


Inquiry 712. Inquiry 718. 
340 BYTE + JUNE 1990 


* PC Version 2G6 available at $95. 
Call, write, or check inquiry # for more info. 


Northern Valley Software 
28327 Rothrock Dr, Rancho Palos Verdes, CA 80274 
(213) 541-3677 


3817 Windover Dr. 405-340-0587 
Edmond, ОҚ 73013 800-264-3361 


CAD/CAM Developers! 
You save hundreds of hours of programming and debugging 
тте (and ihe thousands of dollars this time costs!) when you 
use the CAD/CAM math and DXF routines in the 


QuickGeometry Library 


All the routines you need lor any type of CADICAMICAE pig- 
gram! 250 ready-to-use routines thai construct. intersect and 
offset lines, arcs, circles, ellipses and even splines! 


5193 Includes C source code and telephone support. 
Call (617) 628-5217 today lor information or to order! 
Building Block Software, РО. Вох 1373, Somerville, МА 02144 


Inquiry 723. 


SOFTWARE/GRAPHICS 


FRACTAL GRAFICS 
is a radical new kind of drawing program. Create 
beautiful, richly complex images with ease: plants 
and nature, dazzling graphics designs, wild letter- 
ing, scientific models, and BEYOND. . .! Extensive 
Guidebook and on-line tutorial included. For IBM- 
PC with CGA/EGA/VGA, mouse optional. 


Only $79, FREE brochure! 


Cedar Software 
R1 Box 924, Hardwick, VT 05843 
B02) 472-5503 


Inquiry 724. 


The Ultimate CAD/CAM Engine 


TurbaGeometry Library 3.0. Tha most complete tool box of 
20 & 30 routines available today! Over 300 routines. Sur- 
facing, Solids, Hidden ling, Volumes, Areas. Transforms, 
Perspectives, Decomp, Clipping, Tangents & mora. 30 day 
диаг, $199.95 wisource S&H Incl. Foreign $225.00, MS/PC 
DOS 20+. Turbo Pascal, Turbo C, MSC, MIX C, Zorec C++. 
VISAJMC, РО, Chk, USA funds only. 


Disk Software, Inc. 
2116 E. Arapaho На., 4487, Richardson, TX 75081 


-THE BuvER'S MART 


GRAPHICS PRINTER SUPPORT 
AT LAST! Use the PriSc key to make quality scaled BAW 
or color reproductions of your display on any dot matrix, 
inkjet, or laser printer (incl. Postscript) in up to 64 shades 
of gray or 256 colors. GRAFPLUS supports all versions 


of DOS with ІВМ (incl. EGA, VGA, Super VGA), Her- | 


cules, or compatible graphics boards. Linkable/OEM 
versions available. $49.95 
Jewell Technologies, Inc. 
4740 - 44th Ave. SW, Seattle, WA 98118 
(800) 359-9000 x527 (206) 937-1081 


Inquiry 730. 


FORTRAN PROGRAMMER? 
Now you can call 2-D and 3-D graphics routines within your 
FORTRAN program. 
GRAFMATIC: screen routines 5135. 
PLOTMATIC: plotter driver 135. 
PRINTMATIC: printer driver 125. 
For the IBM РС, XT, AT & compatibles. Me support а 
variely of compilers, graphics bds., plotters and printers. 


MICROCOMPATIBLES 


30! Prelude Dr, Dept. B, Silver Spring, MD 20901 USA 


SOFTWARE/LANGUAGES 


DRUMA FORTH-83 
Break the 84K barrler without ed/spaca penal 
Powertul, attractively priced. 1. емінде келер 
* TMb- aulomated memory management 
* Full OS interface, extensive utilities | 
* On-line documentation, ASCIVblock files 
# Other products: windows, modules, profiler 
«ІВМ PO/XT/AT & all compatibles 
FREE learn/ulllity disks offered: INQUIRE 
DRUMA INC. 
6445 Hwy. 290 East E1D3, Austin, TX 78723 
Ordars: 512-323-0403 BBoard: 512-323-2402 


Inquiry 736. 


SOFTWARE/LOTTO 


PC-LOTTO 2.81 $40 05 $45 CAN 
LottoProcessing program for IBM compatibles. 10 
LOTTO databases included with all numbers since 
day one. Shareware available from most outlets and 
PC-Clubs. 


PC-LOTTOprint ver 1.1 $45 05 $50CAN 
20 LOTTO BET SLIPS filled out in 10 min. (100-240 
tickets!) Sand $10 + 5 slips for DEMO 


LOTTOWARE — 870 Gladiola Ave. Victoria B.C. 


(214) 423-7288, (B00) 635-7760, FAX (214) 423-7288 
Inquiry 725. 


RAINDROP™ 


FAST, compact PrScrn Utility for end users AND 
developers. Hardcopy as fast as 10 secs. Average binary 

| візе - 6 kbyte. 12 video graphic standards. Scala, rotate, 
colarize and more. 'CALL from user-writtan programs. 
Complete 9- & 24-pin dot-matrix, inkjet, and laserjet 
library $38.85 $3 ah. 


ECLECTIC SYSTEMS 
8106 St. David Ct., Springfield, VA 22153 
(703) 440-0064 


Inquiry 726. 


PEN PLOTTER EMULATOR 
FPLOT turns your dot matrix or laser printer into 
an HP pen plotter. Fast hi-res output. No jagged 
lines. Vary line width, color. Works with Autocad, 
Drafix, etc. Supports NEC PS/P6, ІВМ Proprinter, 
Epson LQ/FX, Toshiba, HP Laserjet, Okidata 
29х/39х, HerculesiCGAEGANGA. $64 check/m.o./ 


Fplot Corporation 
24-16 Steinway St., Suite 605, Astoria, NY 11103 


718-545-3505 
Inquiry 727. 


 ророт for Microsoft Windows 


With Ообо, you can: 

* Capture screens, windows, dialog boxes, and pull-down 
menus. 

* Convert between variaus fila н 
TIFF, Postscript, PCX, IMG, GIF, MAC, PIC, PCL, MSP 
Clipboard, Bitmap, and тага, 

* View and edit image with ІШІ color support. 

+ Prim images to wide талда of printers: 
LaserJet, пірі, and more. 

With each purchase, you receive Ines Upgrade and suppor. Олу 

5128 + 55 БН! 


Halcyon Software i0297 Cold Harbor Ave. 
СА 95014 tel: (408) 257-0812 fax: (#08) 257-2012 


Inquiry 728. 


POPULAR HGRAPH 


SCIENTIFIG 2D & 3D graphic routines for IBM PC, VAX, 


SUN and Macintosh. Powerful, easy to use. Multiple | 
fonts, device and machine independent. Uses max | 


resolution. Links with FORTRAN, Pascal, C, Madula-2 
and QuickBasic. $119.00 
Custom software development. 
UGraph—the graphics editor available now! 
HeartLand Software, Inc. 
234 5. Franklin, Ames, ІА 50010 
(515) 292-8216 


Inquiry 729. 


Inquiry 732. 


(301) 593-0683 
Inquiry 731. 


VGA ColorWorks™ V2.2 


The most advanced image creation and manipulation нетер» 
available for tha VGA. |трог/ехроп TIFF, PX, TARGA i yin a 
Edit with over 250000 p eden 
аба опчћн-1у!. leta set of реет and patterns. = 
effects include tint, bland, mask, fountains, cut/pasie, hart- 
Ware zoom @mulation,...much more (over 150 drawing controls). 
Incl. 44 fonts, drivers for PostScript, HP-LaserJet, HP-PaintJet, Ep- 

son LO/FX. Баке Ud кам жау Nri f URN ркен 559 Call 
= our tree fully operational da 

SPG Inc. 
РО Вох 171008 — Hialeah, FL 33017 

(305) 362-6602 


PC SOFTWARE FOR WORK OR PLAY 
$2.00 / DISK 

Whiten by some of tha bes! programmers іп the world and 
delivered to you. From DOS enhancement utilitas to adult 
only, desk tap publishing, businessinvesiment, database, 
word processing, games, ètc., atc,, etc. Our FREE CATALOG 
contains hundreds of the best software programs on ihe market. 
Your complete satisfaction is guaranteed when ordering from: 


SILICON VALLEY FREEWARE 


P.O. Box 70397, Sunnyvale, CA 94086 
(415) 965-9700 


Inquiry 733. 


GRAPHICS LIBRARIES for 
C, FORTRAN, PASCAL & QuickBASIC 

* Supports VIDEO, PRINTERS & PLOTTERS. 

* Linear, log, polar, smith, bar & pie charts. 

* Scalable fonts, line types, markers. 

* Multiple plots on a page. 

+ Over 100 routines with full source code. 

* 240 page manual. Мо royalties. 

$295.00 (713) 491-2088 
Sutrasoft 
10506 Permian Dr. + Sugar Land, TX 77478 


Inquiry 734. 


SOFTWARE/INVESTMENT 


Compare 1,500 "Equity" and/or "Fixed Income" Mutual 
Funds on ІВМ or compatible PC. Simple menu commands 
search and sort 25 info fields, Contains 10 years’ activity, up- 
dated maonthhy/quarterly, Data transports to Lotus 1-2-3. 
One year quarterly subscription to either "Equity" or "Fixed 
Income” Funds diskettes only $199; both for $289 plus $3 


НАР per diskette. Single diskette @ $6895 plus 53 НАР 
Call 1-800-553-3575 to order of for Free Brochure, or write to: 


Business Week Diskettes 
Dept. ВҮ190, PO. 1597, Fort Lee, N.J. 07024 


Inquiry 735. 


CANADA V8Z 276 (604) 479-8536 Visa/MC 24HR 


Inquiry 737. 


| SOFTWARE/MATHEMATICS 


Leo Tames TeX 


The Leo editor reads and writes Tex files. 
Displays, adjusts matrices, roots, symbols etc. 
as you edit. Fast math typing. Draft printer, font | 
editor. For AMSTeX ог LATeX. $150. Requires 
РС, 512K, graphics. MC/VISA, check, or PO. 


ABK Software 
4495 Ottawa Pi, Boulder, CO 80303 
(303) 494-4872 


Inquiry 738. 


MATH EDITING ron тне pc 
Ez. ba t] (т) 


в Mahia eongtruets math equations го be insamed іліп 
оге. Wod, WordBtar, and others. 

а A PSs inlarace—no codas need Io be learned, 

н MathEgil—5199 

K-TALK 


COMMUNICATIONS 


30 West First Avenue. Sume 19 
Columbus Chap 23901 


(614) 294-3535 


Inquiry 739, 


MATHEMATICIANS—ENGINEERS 


Have you ever seen functions of a complex 
variable? Would you like to really understand 
differential operators like div, grad and curl? 
How about a peek into the fourth dimension? 
Call or write for information on our latest PC 
and Macintosh software. 


Lascaux Graphics 
3220 Steuben Ava.. Bronx, NY 10467 
(212) 654-7429 


Inquiry 740. 


SOFTWARE/MEDICAL 


Medical Systems with ECS 
PPM ailes a complabs line of mecca! software ranging from simple 
insurance claims processing ta comprehensa AR management 
PC CLAIM PLUS-claims processing with ECS I» over 100 maior 
guarantee 


insurance carriers Hiay money-back 
THRESHOLD complete AJR, patent billing, comprehensive practice 
Management statistics 
CLAIM HET-Habionwde electronic claims cleannghouse transmits 
claims t3 сән 100 ғишгалсе carters 
SottwarB prices sia a 545000 


Physicians Practice Management 
350 E. New York, Indianapolis, IN 46204 


Deale inguries welcome. 


800-428-3515 317-634-8080 


Inquiry 741, 


JUNE 1990+ BYTE 34 


SOFTWARE/PACKAGING 


HARD TO FIND COMPUTER SUPPLIES FOR 


SOFTWARE DEVELOPERS & POWER USERS 
Cloth bindes & slipcases Ме IBM's. Vinyl binders, bones, and 
folders in many sizes. Desk pages, envelopes, & labels. Low quantity 
imprinting. Bulk disks. Everything you need to bnng your software to 
market, Disk and binder mailers. Much more! Low Prices! Fast ser- 
vice Call or write lor а FREE CATALOG. 
Anthropomorphic Systems, Limited 
376-8 E. Saint Charles Ad., Lombard, IL 60148 

1-800-DEAL-NOW 708-629-5160 


Inquiry 742. 


SOFTWARE/SCANNERS | 


Optical Character Recognition 
Stop retyping: PC-OCR™ software will convert typed or 


primed pages into editable text files for your word pro- | 


cessor Works with HP ScanJet Panasonic and most other 
scanners. Supplied wih 18 popular fonts. User trainable: 
you can teach PC-OCR™ to read virtually any typestyle, 
incl. foreign fonts. Proportional tex! matrix printer output, 
Xerox copies OK. $385 Chec«VISA/MC/AmExp/COD 
Essex Publishing Co. 
PO. Box 391, Cedar Grove, NJ 07009 


THE BUYER’S MART 


I.A.B., Industrial Applications Builder 
Turns PC Into DAC system 
Powerful SW tool kit helps you build ІВМ PC-based 
dala acquisition and control systems for process 
and machine applications. Flexible, debugged and 
reliable. Low cost. Available in source code. Mo 
royalties. Request free catalog. 


EXOH HR&D 
PO. BOX 548, West Chester, OH 45069, USA 
Fax: 513-777-4817 — Phone: 513-777-0570 


Inquiry 748. 


SOFTWARE/UTILITIES 


DUI (DOS User Interface) 
ПАЙ partorms maoy of Pe mast freguenm used DOS comands without Da compar 
ipee command ling peras жанмен with DOS DRE antanpas the Cazahiétes ci 
DOS ty айр many Mun noc Sousa m Te DOS environment 
ГАЙ boasts Га БАШБЕТ TO LEARN AND USE user narace Май сота are 
SOLENT өзен and aciwated by ила рүе (tna FASTEST usar шиев) oF 
by poer ad phool menu тылып 
included н a 4®+ nage manik Sha? detas each command and терілі Ihe compie: 
м ei pana, WISE. and BODE arme Гелла 
Fisguiremen]s: Мста. DOS 2 у. 255 Keynes memory 
$2495 = $300 SAH, CA Residents add Ба Simie бан Tax 


Dimestore Software 
22731 Via Tercera, Mission Viajo, СА 92691 
(714) 454-1550 


STATISTICS 


JUST RELEASED STATISTIX 3.1 


PC Magazine Editor's Choice! 


You can rely òn STATISTA 10 gat pour work done EASILY and QUICKLY 
Мегуфт. Powertul yei compact. STATISTIX offers Basic and advanced 
Shanice wi an &xcy-tn-[ollow manual 17 cl examples 


"Technical! suppor was excellant 
РС Magazines. 


Get the quality you want al a price you can аМота. US & overseas once 
$189. Money-back-puarantae. 


Tel: 612-631-2852 Fax: 612-636-3070 
Analytical Software, POEs 130204, 5. Paul, Miet 


Inquiry 754. 


The BASS System" 
Why use up В meg and 640K just to run a data 
step on your PC? Now you can run your data step 
code and statistical procs with a system that takes 
only 1 meg and 400K (and costs only $399)! Free 
informatian: 


BASS Institute, Inc. 
P.O. Box 349, Chapel Hill, NC 27514 
(819) 933-7086 ог BB: (819) 968-6755 (N,8,1) 


(201) 783-6940 
Inquiry 743. 


INCREDIBLE OCR 
A total solution to all your OCA needs. Recognizes талу commen 
кт typataces, and can quickly learn most others. Supports all (he 
major word processor, Fasier and mare accurate than systems 
состо Twice as much. Amazingly ii works with virtually trary brand 
pl hand-held scanner, most ful-page scanners, and all РСЛак 
boards. Mons than 15000 satisfied изга. 
All for only $184.00 including shipping" 
"төгел include S25 for airmail shipping 
Chack. money onder, VISA, MC, and COD accepted. 


PAI OCR 
&11 Tucker Street, Raleigh, NC 27503 


Inquiry 749, 


EZ-COPY PLUS" 


Tha Uitimate Diexerne Duplicator for the PC you already own! THIS |5 SOFT- 
WARE ONLY — пен hardware usually nol required! Great for publishers, 
developers, MIS directors, ais. СУ а. faster then DOS. Read diskette ance. ten, 
quickly & accurately) mass duplicate 625° E 315" duke on your own 
POETA Formas, copees, келме, Optionally serials & prints lète, 
in 1 smooth operation. Save images to HD, more 

Replaces dedicated палет worn $1000s—Only $129-- SH.S 


EZX Publ., Box 58777-80690, Webster, TX 77598 
Orders (V/MCAX) & Brochures: 1-800 * US EASY X 
INFO: 713/280-9900; BES: 28-8180; FAX: 713/280-0525 


Inquiry 755. 


SOLO 3.0 from BMDP 


Popular statistics and excellent graphics for the PC 
Quick and easy tc use. For business professionals, 
researchers, or students. From the leader in statistical 
software for aver 25 years. Top-notch support 
Satisfaction guaranteed! $199 complete with 
graphics. Call today, VISA or MC 
BMDP Statistical Software, Inc. 

1440 Sepulveda Blvd., Suite 316, Los Angeles, CA 30025 


800-762-5542 FAX: 919-828-5196 
Inquiry 744. 


SOFTWARE/SCIENTIFIC | 


Chaos/Nonlinear Dynamics 


DYNAMICAL SOFTWARE | and |! $250 / $350 

Ordinary and Delay Differential Equation Solvers * Bifurca- 

tion Diagrams = Basin Boundaries + 2- and 3-D Plotting 

+ Poincare Sections + Return Maps + Spactral Analysis, 
Fractal Dimensions, Lyapunov Exponents 


CHAOS IN THE CLASSROOM Instructional Programa 
Maps and Bifurcations $49.95 Fractals and Julia Sets $59.95 


DYNAMICAL SYSTEMS, INC. 


РО. Box 35241, Tucson, AZ 85740, (602) 292-1962 


inquiry 745, 


free catalog! 


000-942-MATH 
MicroMath Scientific Software 


Inquiry 746. 


SOFTWARE/SORT 


ОРТ-ТЕСН SORT/MERGE 


Extremely fast Sor/Marger3elect utility Run as an М5. 
DOS command or GALL as а subroutine Suppons mast 
languages and file types including Btrieve and dBASE 
United file sizes, multiple keys and much more! WS- 


DOS $148. О5/2 XEMIX, UNIX $249, 


(702) 588-3737 


Opt-Tech Data Processing 
PO. Box 678 — Zephyr Cove, NV 89448 


Inquiry 747. 
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Inquiry 750. 


SOFTWARE/VOICE 


MULTI-VOICE® TOOLS 
Mult-Voice Tools is a complete development Toolkit for Pascal 
or "C" to access ай the taatures of the WATSON or DIALOGIC 
Speech Boards. itis also a high level library of procedures 
to build MULTI-LINE VOICE RESPONSE systems in minutes. 
А powerful TELEPHONE ANSWERING program is given as 
an example with source code, 

DIALOGIC, RHETOREX, VBX 5599, WATSON $89, Visa/MC 


ITI Logiciel 
1705 St. Joseph E, Suite 4, Montreal, РО, Can. H2J 1N1 


(514) 861-5988 
via сап also write your Volos Response apalication programs. 


Inquiry 751. 
SPANISH EDUCATIONAL S/W 


SPANISH EDUCATIONAL SOFT 
For teachers, students and parents. Developed by teachers and 
educational software. 


Vei зба 
ARANGU MATH А PHYSICS SIMULATION COL. ( Vol 521955. 
30-Day Money-Sack Guarantee. Please call for іпіопјег 
ARANDU SOFT Tei: (305) 591-3239 
7224 MW 31 St, Miami, FL 33122 Fax: (305) 531-1840 
800-627-3764 (305) 591-3105 


Inquiry 752. 


SPEECH SYNTHESIS 


SPEECH SYNTHESIS CHIP 


Want tha most advanced phoneme synthesis chip 
available? One flexible enough to ganerate speech, 
music and sound effects. . yet low cost and remarkably 


easy to use? The ARTIC-263 is all of this and mora. . „а 
versatile, high-quality, phoneme-Dased, speech syn- 
thesizer circuit contained in a single, monolithic, 24-pin, 
CMOS integrated circuit. 


Artic Technologies | 


55 Park Street, Troy, Michigan 48083 
Phone: (313) 588-7370 FAX: (313) 588-2650 


Inquiry 753. 


(213) 479-7799 


Inquiry 756. 


Cover all the bases of design... 
with Methodologist's Топа" a comprehensive package 
of five programs to aid in research design and analysis. 
Specifically, thasa programs offer assistance in sampling, 
data collection procedures, statistical analyses, experimental 
design, and measurement and scaling. $499 95 « s/h. VISA, 
MC, AMEX, PO, Checks accepted. 


The Idea Works, Inc. 
100 West Briarwood, Columbia, MO 65203 
1-800-537-4856 FAX 314-445-4588 
Outside USA 314-445-4554 


Inquiry 757. 


Know where you’re going? 
You will—by using Statistical Navigator" an expert 
system that helps you select tha best statistic for a prob- 
lam. Statistical Navigator suggests appropriate 
analyses and explains how each fits your needs. Ver- 
sion 1.1—599.95 + s/h. VISA, MC, AMEX, PO, Checks 
accepted. 


The Idea Works, inc. 


100 West Briarwood, Columbia, MO &5203 
1-800-537-4856 FAX 314-445-4588 
Outside USA 314-445-4554 


Inquiry 758. 


NCSS 5.x Series — $125 


Easy-to-usa menus & spread sheet, Multiple regression. 
T+ests. ANOVA (up to 10 factors, rep. measures, 
covariance). Forecasting. Factor, cluster, & discrimi- 
nant analysis. Nonparametrics. Cross Tabulation. 
Graphics: histograms, box, scatter, etc. Reads 
ASCII/Lotus. Many new add-on modules. 


NIC 5 = 


865 East 400 North, Kaysville, UT 84037 
Phone: 801-546-0445 Fax: 801-546-3907 


Inquiry 759. 


Circle 368 on Reader Service Card (DEALERS: 369) 


ЖЕН TECHNO 


THE BUYER’S MART 


SYSTEM SOFTWARE 


РС Compatible File System 
All 'C’, vary portable, rommable. Add floppy & win- 
chester support to embedded systems, or transfer 
data to-from pc floppies or partitions from your OS. 
Full, high quality implementation. 

High quality CD-ROM interface software available 
tao. 


etc bin systems 
20 Higley St., Groton, МА 01450 
(508) 448-9340 


Inquiry 760. 
UNINTERRUPTABLE POWER 


HOW TO PROTECT YOUR COMPUTER 
And Make it Last Longer 

FREE money-saving literature. What you need to know aboul | 

UPS—uninterruplible power supply. How lo gel complete protec: 


tion from power line problema, 350УА through 15KVÀ models from. | 


the world's largest manufacturer of single-phase UPS. 


Best Power Technology, Inc. 
Р.О. Вох 280, Necedah, WI 54646 
(608) 565-7200 ext. 3855 
TOLL FREE (800) 356-5794 ахі, 3855 
Sae Dur Ad on page 388. | 


Inquiry 761. 


UTILITIES т? 


COPY АТ TO PC—BRIDGE-IT 3.5 


"CPYATZPC" RELIABLY writes 350KB "оре on 1.2 MB drives, saving | 


а sol lor a second hang бик or tape back-up. Only 579.00 + SH 


"ВАІЮСЕЧТ 35" ts a DEVICE DRIVER supporting 29” 7208/1. АМЕ | 


drives lor PCIXTIAT without upgrading DOS/BIOS. Only $39.00 + SH 
BRIDGET 3.5 BUNDLED WITH INTERNAL 1.44MB DRIVE AT 

5129.00 + SH VISA/MC/COQ UPS BA 
MICROBRIDGE COMPUTERS 
555 Sky Way Suite 220, San Carlos, СА 94070 
1-415-593-8777(СА) 1-415-593-7575 (FAX) 
1-514-845-0818 (CANADA) 1-800-523-B777 

0908-260-188 (UK 


Inquiry 762. 


UNIX under DOS !!! 
Get the Feel & Power of UNIX 


Include awk. cb, ср, diff, ed, find, grep, Is, make, more, mv, 
rm, sed. sor & 17 olhers. All МЗ and BSD 5.3 options 
included. Thorough documentation, 


THE BERKELEY UTILITIES — $125 order now 800-542-0958 
price EFFECTIVE JULY 15 $200 


OPENetwork 


POWER TOOLS FOR POWER USERS 
215 Berkeley РІ. (В-2), Brooklyn, МҮ 11217 


Inquiry 763. 


Hecover deleted files fast! 
Disk Explorer now includes automatic file recovery, You 
type in the deleted file's name, Disk Explorer finds and 
restores й. Disk Explorer also shows what's really on disk; 
view. change or create formats, change a file's status, 
change dala in any sector. MS-DOS $75 U.S. Check/ 
Credit card wakoma: 
QUAID SOFTWARE LIMITED 
45 Charles St. E. 3rd FI. 
Toronto, Ontario, Canada M4Y 152 
(416) 961-8243 


COP YVWHITE 
CopyWrite 
Removes 
Copy Protection 


Мо more diskettas, 
manuals or Us 575 


codewheaals. 

1000's of products copied. 

QUAID SOFTWARE LIMITED 
45 Charles St. E. 3rd Fl, Dept B. 
Toronto, Ontario, Canada М4Ү 152 
(416) 961-8243 Fax (416) 961-6445 


| -> UTILITIES 


OS/TOOLS — THE MISSING LINK 
Powerlul 05/2 command line utilities: 
—Guick Change Directory 
—Text EsarchiRisplaca 
—File Locale Move! Update Delete 
—Orecory Sole Aename/Son 
—Change Afributes/Date & Time Samp 
— узет Information 
— Моге 
А must tor 08/2 users. INTRODUCTORY OFFER! 
05/2 $69 М5-005 £39 VISA/MC/Chack. 30«day money back 


Frontline Software Group, Inc. 
РО. Box 257, Bolivar, MO 55613 (417) 326-6771 


Inquiry 764. 


Why You Want BATCOM! 


ВАТСОМ is a batch file compiler that transforms your 
.bat files to -exe files to make them faster BATCOM ex: 
tends DOS with many new commands ва you сап read | 
keyboard input, use subroutines, and much mora. In | 
addition, BATCOM protects your source code. No | 
royalties! Only $5995 Order today! | 


Wenham Software Company 
5 Burley St., Wenham, МА 01984 
. (508) 774-7036 


Inquiry 765. 


WORD PROCESSING 


We can read 130 languages 


from Armenian to Zulu 
Use SPOT OCR Software with an image scanner and your 
PC to read 130 !creign languages, typed pages, typeset 
material magazines and books into standard text Mies. 
Flagstalt Engineering can provide amy ОСА solution, Call 
today to discuss your applica an! 


Flagstaff Engineering 
1120 Kaibab Lana, Flagstaff, А? 86001 


(602) 779-3341 
Master ard—Vaa—Amspcan Express Accepted 


Inquiry 766. 


FARSI / GREEK / ARABIC / RUSSIAN 


Hebrew, all European, Scandinavian, plus elhar Hindi, Рип- 
jabi. Bengali, Gujarati, Tamil, Thai, Korean, Viet, or IPA, Full- 
featured multi-language word processor supports on-screen 
foreign characters and NLO printing with no hardware 
modifications. Includes Font Editor $355 dc! matrix; 5150 
add' for laser; 519 demo. SH in L.S. Incio. meg. РС. OK. 
graphics. Miday Guarantee. MC/VISAJAMEX 


GAMMA PRODUCTIONS, INC. 
710 Wilshire Blvd.. Suite 609. Santa Monica. СА 90401 
214/304-8622 ТІх: 5106008273 Gamma Pra SNM 


Inquiry 767. 


DuangJan 
Bilingual word processor for English and: Armenian, 
Bengali, Burmese, Euro/Latin/African, Greek, Gujarati, 
Hindi, Khmer, Lac, Punjabi, Russian, Sinhalese, Tamil, 
Telugu, Thai, Ukranian, Viet, ... Only $109 $5 s/h 
{foreign + $12 s/h). Font editor included. For апу ІВМ 
compatibles with dot-matrix & LaserJet printer. Demo 
$9+51 ah. Visa/MC 
MegaChomp Company 
3438 Cottman Ava.. Philadelphia, РА 19149-1606 
215) 331-2748 FAX: (215) 331-4188 | 


Inquiry 768. 


YOUH SALES MESSAGE 
about the special computer product or service 
that you provide belongs in print. 


THE BUYER'S MART 
can help you reach computer professionals and 
produce valuable inquiries for your company! 


Сай Brian Higgins for more information 


603-924-3754 
Inquiry 769. 


аа DRE PO ЮА 


CLEARANCE! 


ZENITH Ф 


TurboSPORT 386 
Portable Laptop 
Computer 


oux $2,795 


SUGGESTED RETAIL 58,499 


OOTES 


80386 32-Bit Microprocessor 


2MB RAM 
640 x 400 Pixel Resolution 
25 Line by 80 Characters 
КОВ Video Supon-Color 
senal Port & Parallel Port 
Battery & Adapter/Charger 
Real Time Clock & Calander 
MS-DOS 3.3 Operating System 
3.5" 1.44 Floppy Disk Drive 
80387 Math хоры Socket 
40MB, 28ms Internal Hard Drive 
Internal 2400 Baud Hayes Modem 
12/6MHz (Switchable) Zero wait 
state 

rating Speed-Land Mark Test - 
16.9 MHz 
"Page White" Flourescent Backlit LCD 
Screen 
1 Year Full Warranty from Zenith Data 
Systems Nauonwide 


ORDER NOW & RECEIVE 
А. NOVATEL 


Transportable Cellular Phone! 


(Phone Activation Required) 
*FREE!! A Retail Value of $595.00 
*Subject to Certain Special Terms & Conditions, Credit 
worthiness of Customer 
* Installation Not Included 


800-336-8011 
404-446-8541 


М - F: 10 am to 6 pm 
SAT: 9 am to 6 pm 
SUN: 12 pm to 5 pm 


6555 ЛММҮ CARTER BLVD. 


NORCROSS, GEORGIA 30071 
DEPT. BYTE 


E ь ^ p -— f i . 


жш -5 2 — E - 


/А AutoCAD? Users | A 


YOU NEED THIS UTILITY!!! 


FastBreak ™ 


FastBreak™ - Cookie-zut, hatch, ‘break’ andior ‘tim’ thousands of AutoCAD 
entities: 3DFACES, 3DPOLYLINES, 3DLINES, SOLIDS, TRACES, ARCS, CIRCLES, 
LINES, POLYLINES, exploded SURFACES, MESHES, and 3D-CONSTRUCTION... 
and ALL within seconds in a single window or crossing’ paint and pick. 

YES! YES! YES! - 3DFACES, SOLIDS, TRACES, surfaces, splines, 3D-meshes, and 
any 2D or 3D-canstructian can be broken and/or trimmed using FastBreak™!!! 


AutoCAD will not 
break or trim 3DFACES 
and other 3D-consiruc- 
пап, 

FastBreak™ can do 
the job - quickly, ас 
curately, and reliably in 
any UCS. The drawing 
shown is SITE-3D.D'Wt 
with four enlarged insert 
clips added. All four in- 


seris were made on a jët- AB: = 
PC using FastBreak in I= — SITE-3D 
lees Шал twn minutes!!! {г 1 

Е 


ClipView™ - is integrated into FastBreak and performs Automatic clipping ог 
trimming of the above entities to create inserts. Options include: Box or Bubble 
boundaries, [Inside or Outside (makes а hole) trim. and borders. 

FastBreak™ and ClipView™ are integrated into DOS executeable code, run 
interactively in AutoCAD shells from 256K, use fast block binary database, virtual 
memory paging, user friendly Ашо ЕРЕ interface, and perform FAST, FAST, FAST 
in any AutoCAD Rel. 9 through а 10-366. 

FastBreak™ and ClipView™ are licensed in a single user package. Contact vour 
dealer or buy direct (credit or money order, for UPS Next Day add $6. shpg. fee) from: | 


BZ Technical 
P.O.Box 10, Bothell, WA 98041 
Phone: 206/258-1568 or FAX: 206/487-1357 
Retail price: 8299,9 Demo: $25." | 

NOT Copy protected, NOT AutaLISPS encrypted, FULL documentation, technical | 
support, 3.5 "and 5.25" media. 

"Quality saftware development located near rhe home of MICROSOFT SE in Borheils 
High Technology Corridor." 


АСАП ane Aurelia аге nez палатаға of Autocage no Pepen нені Goo view аза Cede oi B Tech 


dBASE T Entry 


anason 
npnnmmmm 


Lle | s [eales rs. 
Len o [s2 lL r7 | rs 


Тһе TransTerm 5 i$ а work station data entry/display terminal for on-line 
shop iloor data collection inte PC; AT based systems. The unit 15 one ot a 
family of such terminals which feature LC displays for operator prompting and 
data entry via a Membrane keyboard or an optional barcode wand (Cade 39). 
А multi-terminal polling controller (up to 250 stations) and a dBASE Ill = 
compatible software package are also available. System costs below 
$300.00 per station, Call for info. 


Options—backlighting for display, RS-422 1/0, 20 Ma current loop 1/0 


dBASE is a registered Trademark 01 Ashton fate. Inc 


COJIPUTERA WISE, wc. 


302 N. Winchester • Olathe, KS 66062 «913-829-0600 » Fax 913-829-0810 
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| SPEECH/SOUND RECORDING AND PLAYBACK. Desktop Audio sound editing 


Circle 69 on Reader Service Card (DEALERS: 70) 


VOICE MASTER KEY® SYSTEM Il 


VOICE RECOGNITION & SPEECH RESPONSE 
FOR IBM PC/XT/AT/386, PS/2, LAPTOPS, COMPATIBLES | 


VOICE MASTER KEY^ sysrewy ~. 


COVOX INC. 


ыт SPEAKER 
iN 


52 e о 


FOR PRODUCTIVITY, PRESENTATIONS, SOFTWARE DESIGN, 
ENTERTAINMENT, LANGUAGE TRAINING, EDUCATION, MORE.. 


allows you to create custom sound applications. Vari&nle sample rate (to 20 KHz) anc | 
compression levels. А four-voice music synthesizer is included also! | 
VOICE RECOGNITION TSR utility allows you to add voice command keyboard 
macros to your САП, desktop publishing, word processing, spread sheet, ог 
entertainment programs. Up to 64 voice commands in RAM at once--more from disk. 
HARDWARE SYSTEM contains built-in speaker with separate volume and tone 
controles, external speaker anc headphone jacks. Enclosure made of sturdy vinyl-clad 
steel, Attaches to parallel printer port without affecting normal printer operation (L.S. 
Patent 4,812,847). Headset microphone, printer cable, 9 volt AC adapter [110 volt 
UL/CSA listed), and comprehensive user manual included 
QUALITY THROUGHOUT. MADE IN USA. ONLY $219.95 
ORDER HOTLINE: (503) 342-1271 Mon-Fri, 8 AM to 5 PM PST 
Visa/MasterCard, company checks, money orders, CODs [with pror approval) 
accepted. Personal checks subject to 3 week shipping delay. Specify computer туре 
when ordering. Add 55 sipping charge for delivery in USA and Canada, Foreign | 
inquiries comact Covos for C&F/CIF quotes. ОЕМ configurations available 
JU ПАУ АТА БАСА GUARANTEE IF МОГ COMPLETEL F БА SAE 
CALL OR WRITE FOR FREE PRODUCT CATALOG 
т 
COVOX INC, TEL (503) 342-1271 | 


575 Conger Street FAX (503) 342-1283 
Eugene, Oregon 97402 BBS (503) 342-4135 


300-9600bps MODEM $299 
$95-2400bps ALL PRODUCTS...30 DAY FREE TRIAL | 


The SPEEDMODEM ™ is a knock out for value and performance. It 
features DYNAMIC IMPEDANCE STABILIZATION™, DIS™, (patent 
pending). DIS improves signal quality, assuring maximum speed and 
data integrity. DIS is renowned for superior performance where other 
modems fail. All products are internal ІВМ cards, made іп USA, 5 year 
warranty. /f you aren't totally satisfied, return within thirty days for 


full refund ! DIS is!T with DIS no DIS 
* SPEEDMODEM 300-9600-bps $299 

* SPEEDMODEM « FAX -9600 $399 

* FAX-9600 tullfeaturedhigh speedfaxcard $298 

* 2400-4800-bps MNP-5 MODEM $193 $169 
* 2400-bps MODEM withSEND ONLYFAX $159 

. 2400-bps MODEM $119 $95 


» FREES6SEASYCOM'" SOFTWARE with modem 


March'89 р102 BYTE MAGAZINE* 
СотриСот "Real deal... worked fine..quite a bargain’ 


| Corp oration _ CALL (408) 732-4500 (800) 228-6648 
Circle 57 on Reader Service Card 


Circle 222 on Reader Service Card 


9-Track? 
Just call us. 


Think of us as your one-stop 9-Track 
shop. Whatever your PC and operat- 
ing system, we've got you covered, 
even for Novell backup. Our 
software is powerful and easy to 
use; DEPOT 4.0 guides you 
through all its commands right on 
the screen, And to help you get 
the most from all our products. 
we offer the best customer 
support in the industry. Soif you | 
need complete 9-Track solutions, | 
there's only one thing to do: call us. 
We'll send you a free demo disk just 
for calling. 


(їл OVERLAND DATA | 
| San Diego, CA | 
* 1.800-729-8725 US & Can. * 1-619-571-5555 • FAX 1-619-571-0982 


Only your imagination 
limits how you benefit 
from PERCON* 
keyless data collection. 


Checking out books or checking in employees—input 

data quickly and accurately using bar codes or magnetic 
stripes. PERCON has proven bar code solutions for IBM®, 

DEC", and Apple Macintosh®. Call 1-800-8-PERCON. 


PERCON 


2190 W. 11th Avenue, Eugene, Oregon 97402-3503 
(50334-1189 ҒАХ(503)344-1399 


1959 Регсоп. Ime: PERCOR, IBM, DEC and Apple Macintosh are trademarks 


Circle 233 on Reader Service Card 
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AUT -— UN EE 


AT Portable Computer 
Gas Plasma 286 


286 12 MHz Clock Speed 
] Meg RAM Memory 
360K “А” Drive 

1.44 Meg “В” Drive 

20 Meg Hard Drive = 
е 1:1 Interleave Controller 
OR: 

386 SX Gas Plasma Portable 
Same as above except with 1.2 
meg floppy and 40 meg hard drive 


52195 


Ме Pay Cash 
For Your 

Harddrives!!! 

Working Or Not!! 


H & W Micro Laboratories, Inc. | 

528-C Forest Parkway | 

| Forest Park, Georgia 30050 | 
| 404-366-1600 


А COMPLETE 386 SYSTEM 


WITH VGA COLOR AND 40 MB HARD DRIVE 


» [nte] 80386-16 Mhz CPU 

» ] MB RAM Expandable to 8 MB 

* 40 MB Seagate Hard Drive — 
+ VGA Color Monitor (31) and 16-bit Card 

« 1.2 MB. Floppy 

» | serial. 1 parallel, 1 game port 

» 10] Keyboard 

» mini Tower case with power supply 

. 2 Year Warranty 


Other systems with the same configurauon: 
286-12: 81,299 / 186-210: 51.799 
АП upgrade options are ах 


385.25; $2,299 ! 386-33 


ailable 


SPECIAL SALE. 
Mother Boards (Ok): 
A r aa i- 
386-16 SX 

386-20 DX 

386-25/32K cache .. 
386-33/32K cache 


2400 [nternal Modem 
2400 Extemal Modem 
575 9600 FAX/Modem .......... 5289 
595)  J6-Bit YOA Card 1024x768... 
2. $1,230 PO Card (25,1P.1G) 
CALL Panasonic 1180 printer 
Panasonic 1124 Рптег........52 


ST 251-1 Hard Drive . 
ST 225 

1.2 Floppy 

1.44 Floppy 


Prices Subject to changes without notice 
Quantities are limited! 
First Computer Systems, Inc. 
395] Pleasantdale Road, Suite 224, Atlanta, GA 30340 
Tel. (404) 441-1911 Toll Free (800) 325-1911 Fax (404) 441-1856 
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AT BUS DESIGN 


SUBSCRIPTION 
PROBLEMS? 


At last, here is the timing book for the XT and AT Bus. 
Detailed text, tables and diagrams tell you what each 
signal line is for, what it does and when it does it. All the 
information is compatible with the IEEE P996 Spec- 
ification for the ISA (AT) Bus. In addition, the 8 and 16 
bit parts of the EISA Bus are included. AT Bus Design, 
by Ed Solari, has over 200 pages. with more than 100 
figures and tables. Handy 7" x 9" format, soft cover, 
$69.95, 


FREE We'll include a free copy of the | 


pocket-sized XT-AT Handbook by 

Choisser and Foster with each AT Bus Design book 

if you tell us where you saw this ad. Of course, this 

| $9.95 value is also available by itself. Or buy five or 
| тоге for only $5.00 each. 


peer naL 


Annabooks We want 
12145 Alta Carmel Ct.. Suite 250 
San Diego, CA 92128 Money-back guarantee LO belp! 


DRIVE REPAIR COUPON 


С SHIPPING YOUR DRIVE FOR REPAIR | 
Pack your drive carefully and well pro- | 
tected in à sturdy shipping box. Include І 
with the shipment a note with your i 
30-39 mb $150 i name, address, daytime telephone , | 
7 питһег апа а brief description of the | 
40-49 mb $175 f problem with the drive. If prepayina. 1 
50-85 mb $210 А allow 59 for shipping and insurance ! 
- costs, 
ace c a vem 3 DATA RECOVERY « CALL FOR QUOTE 
арыл | FLOPPY REPAIRS 
151-275 mb — $425 5.25" 8 35"«$45 8". $135 


276-380 mb $495 VALID THROUGH 7/31/90 
1 TEST & EVALUATION $25 COUPON MUST BE SENT WITH DRIVE 


шен тен тен жен I ee ЕЕЕ -—— в 


you have a problem with your 
BYTE subscription, write 
us with the details. We'll do our best 
to set it right. But we must have the 
name, address, and zip of the 
subscription (new and old address, if 
it’s a change of address). If the 
problem involves a payment, be sure 
fo include copies of the credit card 
statement, or front and back of 
cancelled checks, Include a “business 
hours” phone number if possible. 


Gm ә нә ee км кә янь ян. - 


3.5' with 5.25" frame, new, domā. Bb 


| | year waranty.. auto park, А. ХТ кщ 


| HD/SCSI - 20 
НО/8С5І -30....................»“чмюонес920 4ZUrmb/65rms 
HD/SCSI - AQ cass DO S0mb/S65ms... 285 | 
HD/SCSI - 80..................0...аи- DIS ОГЫТ... ‚295. | 
HD/SCSI - 150... eere rennes 1195 48гпіз/36ГТЕ oc cecccvescceecensseneresesecess 355 


| THOUSANDS OF DISC DRIVES IN STOCK — We Feature Technical Suppor 
for Everything We Sell — We Specialize in Disc Drives — Ask for Our Brochure 


jb Д "| TECHNOLOGIES, INC. - INC. Phone: 805/529-0908 


5105 Maureen Lane Moorpark, CA 93021 Fax: 805/529-7712 


BYTE MAGAZINE 


Subscriber Service 
Р.О. Box 850 
Peterborough, NH 03458-0850 


Ж 
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MEMORY UPGRADES! (DEALERS: 123) 


4000 Barranca Parkway, Suite 250 
Irvine, California 92714 


PH: (71 4) 262-3226 ҒАХ: (714) 262-9145 


ІВМ PS2 СОМРАӨ LASER PRINTERS 


Models 30-286,50,502,60 Deskpro 286 Hewlett-Packard LaserJet Il & 10 | 
912к Kop 3OÜFS34B8 ,. $76.50 512K Kit 113012-00* $70.00 iMG 9342498 | | . $169.00 ТЕСУГЕ БТН 
2MB Kit 30Ғ5360 oo 9270.00 Deskpro 266- =з. 20 20E/25,Portable 3 2MB 334446 $279.00 JEM ТҮРЕ DIP.ZIP,OR Веч 

Models ЦЕЕВИ 121 1MB 3131-001 $170.50 АМЕ 334458 5459.00 

IMG 450803 . $125.00 avi \13132-00 5440.50 Hewlett-Packard LaserJet IP & Ill 

Macdels 70- E61. 421, 502, 555X Portable 386 Мв 33474А £169.00 
2MB 5450604 5240.00 [ME Kit 107651-001 $325.00 ИЕ 336758 5279.00 

Model 70-А21 Deskpro 386- 18 ама 19477А £459.00 
2MB 6450508 $250.00 IMB Kit 108071-001 ... $250.00 ІВМ Laser 4019 

Model 80-141 AMB Kit 108072-00 $869.00 1 MB 1039136 $315.00 
1MB 6450375... 5265.50 Deskpro 3868 2MB 1039137 $449.00 - 

Models 80-111/311 IME i13846-001 5195.00 ЗБМА 1 = £670.00 LT 535.00 
2М8 945М273 5359.00 4MB 112534-001 $495.00 FSI stocks 1M & АМ. memory. boards 26x9-60 .. 549.00 


0-8МВ with 2МБ 2MB | 115144-001 5220.00 pH 


Ann 510,00 FOR SIPS 1 мо X 1 
ZMx8-80 .$585.00 | 
1M; 2 ..580.00 
n Sg2.00 
0 586.00 
D ...595.00 
12 ... 825.00 
10... $30.00 


(Г тҮ To у 
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4 90805 £575.00 Portable LTE 286 i= rl E 


Models 50,502,555 X z 60 ‘Me 117085-007 5295.00 Premium 286 


2-ЕМЕ {4®725% 5675.20 2N 11708'-00: 5465.00 512K Kit 50054 0- 004 Пп 0 ...994.00 


- | Meer ... $30.00 
TOSHIBA (Ж, лы" AN Eg EM anes sea 


Models 78500,75200 ALL Compaq boards ‘also available! | 2MB Kit 50051 " 002 5180.00 


ӘМЕ РС10-РАВ20аУ ., $398.00 
Model 75100 | ZENITH IME Kit 500510-007 595.00 
ЭМЕ ЕС Т"РАВЗО1 63599 00 Model 2248 à р. Тү а D 53 6-005 5355.00 WE ACCEPT PURCHASE ORDE RS 


2MB PG*esrABS30/V 5352.00 Models 7386- od de АВ Kit 300516-003 2 " FIRMS AND GOV'T AGENCIES 
Ger Ead IMB  ZA3600ME $149.00 4MB Kit 500510-004 . $356. TERMS AND CONDITIONS 
зме PCe-PArION $699,00 Model 2386-20 Bravo 386- SX. Prat deans pr mmn nre 
Model T3100 2MB ZA3600MG $275.00 2МВ Kit 500510-002 ,., $180.00 Mb Ece coo стас x 
ама PG3-PA?1356 5439.00 Model 2385-33 AB Ki 30510008 5156.00 ы”! Yaar warranty ari пй! ра a 
Mode! 3100Е !MB 2А3800МЕ $143.00 V/ 20^. Restocking fee ол non cule 
2MB PCS-PAS341V ,.... $399.00 Ш Super Spon 286 MB 500718001 $175.00 © ak AS ian Prose e iden 
Model T1500 1MB 180-66 . 5199.00 | Premium 386-33,486-25- are APTA ahunan Cree anty ate 15 de 
eMB РСЗ.РАВ302У 5399.00 ама 24180-67 _ 8889.00 1MB 500718-002 5175.00 WITHOUT NOTICE 


ty 


800-383-3199 T.P.C. TELEPHONE 


714-898-8626 | Қаламыз CENTER 


customer service/foreign orders 


FAX: 714-891-1202 ат FAX 


_ Gall for low lease prices 


$599 P -p 
сді, SHAR ш Ша i ЗЕН 299 
E scat. MZ100 $899 I ARP Ке———==={ 
T1200 XE SEALL Ж 8088-i0Mhz : AX ANYO 

Т 1600 286 20MB $2749 ж 440K RAM, 2 720K floppies APTOP | EPSON F Ten 5555/5959 
T 1800 286 40MB 52099 Ж CGA bocklit screen | (lowest$) CT $1145 
T3100 Е 286 40МВ $2595 Ж Seriol, parallel, battery ii, | w/cutter 1000 559972 1 

T3100 SX 40MB 52595 SHARP 4602 $1265 NOTEBOOK $CALL ШЕИ RICOH 
13200 SX АОМВ 53749 c \ 71 : . С ADO): 284 with OOK CANON FAX СОН RF850 9599 
Ж SomeasMZ1000ndmore Жж PC 6220: 286 with 20 MB & ma | A 
T5100 386 100MB 54299 | VGA CANON Fax8 5400 RICOH RF900 5699 
T5200 386 40М8 4545 SHARP 4641 $1595 A аА OK 2477 RICOHRF920 5899 
15200 386 100М8 54045 Ж BOBB-l0Mhz spelt. eels САМОМ Ғах20 5099 RICOH Fax 15 5999 
40MB hard drive SHARP 386 Color ON Fax 25 RICOH Fax25 51185 


CANON Fax 270 51525 Rpm 
VGA CALL RICOH Fax 35 51395 
$ CANON Fax 350 51795 ACOHFoxó5S 51425 


floppy drive 


ж 
ж 35 /20K 
Ж 


Ё ж PC 804] with AOMB 
A = ^ | E 540x400 res | PANASONIC SHARP 
| backlit SHARP 5541 $2395 КХР 80 Potone Fax 5549 SHARP FO 230 ; Sé 39 | 
| LEADING EDGE LAPTOPS screen ж 285-ДОМВ KXE 120 5799 339 | 
3865X with 20MB $2096 Ж Bock lit VGA screen KXF 220 du gue ELM c 
3B65X with 40MB 5219: 151 AAMB fi уат 5 | 
Жж 35 TAMME floppy , РАМАРАХ UF 140 5099 SHARP. FO 333 6709 


: T MITSUBISHI HYUNDAI PANAFAX UF i 3 Lks SHARP UX 110 53499 
LAPTOPS FREE 2400 MODEM/CARRYING CASE Super 73 286 with 20MB 51095 РАМАҒАЖ Ur 2th) 9 SHARP UX 190 $739 
MP 286-210 2 FD 51399 Super 3865 SCall MURATA FAX CARDS 


ZENITH LAPTOPS ур 286-2201 FD. 20MB 51695 TEXAS INSTR Murata 1400 $645 © dram JT 9500 5399 
linisport 2MB RAM sCall : FD.40MB 52195 Pr pe qutm ей ata 900 6499 Suadran JT YOUU 52 
абар нА, Model 1228620М8 52395 Murata900 549701 9600 FAX + 2400 
Supe por 154 21199 COMPAQ LAPTOPS моасі 25 285 20MB 5295  MurataF30 5139, 4 card 5299 


Supersport 184-2 3 1695 ! сезе | 95429 Guis 110/220v 5498 | 
Supersport 286 20МВ содоо LIE 286 20MB 52250 Model 45 286 40MB 52495 Samsung 1010 5399 Complete PC 


асра 289 В A COMPAQ SLT 20MB 53598 s omsung TOSHIBA 5С ANNERS 
COMPAQ SLT 40MB 53999 5 TOSHIBA 3200 5599 [86599955 


Ре qot S Call ©. eed i хаба 
Nas ona sj695 EPSON LAPTOPS Atari portfolio ist $8995caol Ре ae eer каа ИШЕ 
Prospeed 285 20МВ 62459 Epson 286E with 20MB 52495 SION Ts 5С all ж . s Š Chinon with OCR $795 j 
Prospeed 285 40MB $9699 Epson 286E with 40MB 52095 Bondwell 8200 2 rope: 3795 ane cepas ке za Genie Scan w/OCR 5599 
Prospeed 386 40МВ 53589 Epson 3J865X 53999 Bondwell 310: 766 AUMIB 52099 x E Я ы ге | 

PACKARD BELL 282-20 $1765 INTEL COPROCESSORS САШ LAPTOP ACCESSORIES SCALL mms. INCRE ате Ang {гыре BW кес LAS 
| MEMORY ADD ОМ SCALL AD 600-BT Lidia Sechs 


NEC LAPTOPS 
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intel Math Coprocessors 


8088 or 8086 Systems 
8087 5MHz $89.95 
8087-2 8МН? $129.95 
8087-1 1OMHz 5169,95 


80286 Systems 

6BMHz $139.95 
80287-8 ВМН2 $209.95 
80287-10 10МН? 5239.95 


80386 Systems 
80387-16 16MHz $349.95 
80387-20 20MHz 5399.95 
80387-25  25MHz $499.95 
80387-33  33MHz $649.95 


80287 


Fe қынына іл а E үү ріл ара 


Өр Моа E 
41256A84-80  &üns 258K13 
412956A9A-10 100п5, 258Kx9 
421000A8A-70 TONS, 1 Муй 
421000A9A-80 Büns * М 
421000A9A-10 10015, 1 Мк8 
940001-80 Bors. змя — 5499,95 
94000L-10 100п5, 4 Муй — $409.95 


SIMM Modules 
41256А9В-80 %30ғ5,25ЕКҰ3 
41258A9B-10  'D0ns. 256 32 
421000ABB-10 “20пв 1 M:B 
421000A9B-70 Tons. * М 
421000A9B-BO Bons, 1 Маз 
421000A9B-10 10015, 1 Муй 
940005-80 Bons, 4 Муз 
94000810 1001.2 Mud 


554,95 
544,05 
$169.95 
5124.95 
$116.95 


549.95 

539.95 
$109.95 
5169.95 
$119.95 
$113.95 
5409 05 
5499.95 


оним ии ра насосна 


МЕС У20 & УЗО Chips 


ЦРр70108-5 5Мы> vJ Слр $5.25 
ШР070108-8  5MHz ү20 Стр $6.95 
UPD70108-10 10Мн2. узб Стр $10.95 
ШР070116-8  sMHz V30Cho 57.95 
UPD70115-10 TOMMI. w30 Cng $13.48 


5222-2-22 


Dynamic RAMs 


TMS4416-12 12005. 11554 82.75 
TMS4416-18 12005 18K x4 52.49 
4116-12 120ns. 18Қх7 51.49 
4115-15 15а. 162" 51.08 
4116-20 ге, 16K xt 5.89 
4164-100 TODns, Bere $2.75 
4164-120 120п=, ЕК? 52,39 
4164-150 130s, Вакт 52.15 
4164-200 200ns. Баку 51.75 
41256-60 Sons. 255Ks t 55.25 
41256-80 арп, 28841 52.75 
41256-100 Tons, 2558311 $3.15 
41255-120 1£[ns, 255K «' $2.95 
41255-150 1&ns. 255Ka1 5259 
41454-80 Зп, Вакха 55.95 
41464-10 100ns. БАКА 54.95 
41464-12 120т5, БАҚА 53.95 
41464-15 15075, HEt 53.59 
511000P-70 Thins, 1 Mat $13.95 
511000Р-80 — £0ns. 1 M»* 512.95 
511000P-10 10075 1 Mri 512,35 
514256P-80 ЕСпа 255Xx4 $13.45 
514256P-10 (үт: 25854 — 512.95 
Static RAMS 
6116Р-3 150ns, (Ky CMOS) $2.79 
B264LP+10 10004, &4&x! (CMOS) $6.95 
B264LP-15 15015, Вакх" (CMOS) 54.95 
43256-10L 100ns, 2&50a! $10.95 
43256-15L — '50ns, 258&1! 59.95 


G2256LP-15 150ғ5, 256к:1 |2М05/510.95 
Partial Listing 
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Mail Order Elecironics - Worldwide 


ameco 


ELECTRONICS 


Niche Tek 9600 Baud 
FAX Board 


* 9600 Baud Communication Rate 

«Unit will turn the computer on, 
send or receive FAX, then turn off 

"Features: Multiple Telephone 
Directory, Scheduling System 
and Transaction Log 


ws Sh 


т: 8MB EMS RAM 
Expansion Card 


„ІВМ AT 285 аға compatible computers 
" Capable of operating at а Sus speed of 


12MHz + Expandable ug to ВМВ using ' MB 
SIMM madules in increments o! 2MB (zerc- 
MB on-board) * Selectaple configuration 


9199.95 


ТЕЛ е, 


сете гз И UT 
720KB 
Disk Drive 


| [BM PC XT AT Compatible 
‚ Double-sided, double-densimy 
* Documentation included 


A.R.T. EPROM 
Programmer 


* Programs all curren; EPROMs in the 
2716 to 27512 range pius me X2864 EE- 
PROM + RS232 port for connection to 
computer irequired; + Software included 


EP лиманы ash TA 35 


Metex Digital 

Multimeters 

General Specs: 

* Handheld пап 
accuracy " AC DG 
valrage. AC. DC 
currant, reg. siance 
diodes, continuity, 
transistor ПРЕ 

* Manual ranging w 
averiaad prcrectian 

M3650, 36508 & M4650 only: 

“ Also measure frequency and capacitance 


M4650 only: + Dara поі swich = 4.5 digi 
M3610 3406 Ан "mener, 2349,95 
M3650  3i5DgrMurt mee MM 
Cansc'tance .. „569.345 
M36505 зате as m А aig ADN s 574.95 
М4650 <5 00 rw Fecuesry Capactance anc 
Dara n Sw i 2 B9. 95 


24 Hour Order Hotline (415) 592-8097 


QUALITY PRODUCTS * COMPETITIVE PRICING 


PROMPT DELIVERY 
Jameco 12MHz 80286 Desktop Computer Kit 


» Fully ІВМ AT Compatible 

* Free! DH DOS (Disk Operating System} 
Software Included 

* Free! QAPLUS Diagnostic Software Included! 

* Free! WORDSTAR EASY Word Processing 
Software Inciuded' 

· 512KB НАМ Included. Expandable ta АМЕ on board 

* 8/12MHz Keyboard Switchable Operation 

AMI BIOS FIOMs Included 

* Fliptop Case w/200 Wait Power Supply 

* Teac 5.25" 1.2MB DSHD Disk Orve 

> Parallel Printer Port, Serial 
(A5232) Port. Game Port 

* Fujitsu 101-Key (Enhanced) Keyboard 


ЧЕЧИШ. 


Етап wh EGA Oplipn (mer etude) 


(бее figni) 


ЗТІРГІЛТТІГТІГГЕ ТЕТІГІ everett ee Ts $ 50 9, g 5 
em "ees 355 tn 
a 


SEIKOSHA 


_ Ц бО Ева 
A SEIKO GROUP COMPANY 


Seikosha Printers 


9-Ріп ІВМ Compatible Printer 


5Р2@000....................... —— alin әр 5199.95 
24-Ріп High- Quality ІВМ Compatible Printer 
Ani ——— E TTE 5329.95 


24- Pin Multi- Font Wide Carriage 
IBM Compatible Printer 


g- Pin Hi High Speed Wide Carriage 
Black & White / Color ІВМ Compatible Printer 


O <> E наана NSA $469.95 
SOK Opscna! Kit allows Color Pnnbng on the SK3005 ...... $148.85 


полета 16MHz 80286 - 
Motherboard 


+ Baby size motherboard 

+ Expandable io 1MB НАМ using 256KB DAAM 
cnins or SMB using 1MB DRAM chips 

* Agalilonal 1MB with 256K8 DRAM SIPs or 4ME 

with 1 MB ORAM SIPs for a total of 8MB 

Uses 100ғ5 DRAMs 

' #8 16MHz nardware nr keynoard 
se\ectable operation 

* AMI BIOS ROMs included 

IMH? CMOS Harris GPU 

4 Supoons all NEAT* CHIPSet © ‘unctions inciucing 
snadow RAM, LIM EMS 4.0 RAM, re-mapoing 
selectable wait states, memory inrerleaving, etc... 


- Barenry-Gackexc соч calendar 

" Fe "бері and Three R-bit 
expansion bus slots 

"Әле 73° х 8,5" 


dipl уунан засын Se rm 6289.0 92 


deme 20MHz 80386 
Motherboard 


* Baby size marnerboard 

* Expandcable то 2MB RAM using 258КЕ SIPs. 
AME using ТМВ SIPs ar 16MB using tne 
optional ЈЕ 3530 memory card 
iPiaase note the minimum НАМ 
axpansian is 4 SIP Modules at а umel 

« Uses 100n5 SIPs 

4 Incluces battery D804 

B/20MHz keyboard selectapie operation 

* AMI BIOS ROMS included 

« Shadow НАМ for fast BIOS and viceo performance 


" B expansion slots - one З2-раї (for 


appona! memoary cardi. five 16-bit, 
* Ánjustab'e aus speeds and wall states and two H-O 
! " бита: 13° х 8,57 
JE3520 ӘОМН? 386 Baby Меһелюаг(а»ааанаааатанааанасанатаайанағаа $629.95 
JE3530 SMB 32-n: Plug-in Memory Саға for JE3520 (Zero MB ВАМ! ........... $129.95 


Over 4000 Components and Accessories in Stock! - Call for Quantity Discounts 


ШЕТЕН EGA Menta and EGA Cara... $459.35 


Mail Order Electronics - Worldwide 


ameco 


ELECTRONICS 


Request Jameco's 1990 Catalog for a Complete 
Listing of Components, Test/Measurement Equipment 
and Computer Products 


Jameco 20MHz 80386 Desktop Computer Kit Jameco 

Digitizer Tabiet 

* Fully IBM Compatible 

* Free! Concurrent 386 (Disk Operating System) 

Software Included 

Free! QAPLUS Diagnostic Software Inciuded! 

- Free! WORDSTAR EASY Word Processing 
Sottware Included! 

* 1MB RAM Included, Expandable to 8MB on board, 
16MB with optional expansion board 


| AutoCAD 10 template and four- 
button puck » Resolution: up to 


. AMI BIOS ROMs Included -025" + Emulates three of the 
“ Fliplon Case w/200 Watt Power Supply worlds most popular formats: 
- MiniScribe 3.5" 40MB ALL Hard Disk Drive summagraphics MM, Summa: 


graphics Bit Pad One, Calcomp 
2000 * EEPROM allows custom 
configuration 


JCAD Digitizer Tablet $199.95 


* Teac 1.2MB Floppy DSHD Disk Drive 
* Fujitsu 101-Key (Enhanced) Keyboard 


Shown with VE, Sein ino! included! 
JE2059 Multiscan Marita and YGA 
Card... $669.80 (See Sealey) 


| Le Two Bunton Stylus .... $39.95 
ЈЕ3550 20MHz 80386 Compatible Kit wi 99398 ae ........ 
dug ны анн аннан аш КЕ m d 
Jameco IBM ; Scanner 
PC/XT/AT j + [BM РС/ХТ/АТ 
Compatible амын 
Cards Window 
* 400 dpi 
JE1057 5САНМР.................... $21 9. 95 
ҮЛ” Mun ОНО IE 
Logitech 
JE1043 350KB/720KB/i.2MB/1.44MB Floppy Disk Controller Card (РС/ЖТ/АТ).. $49.95 Mice Г 
JE1050 Monochrome Graphics Card w/Parallel Printer Port (РС/ХТ/АТ\....... $49.95 | 
JE1052 Color Graphics Card w Parallel Printer Роп (PC/XT/AT) ............. .. 549.95 МЕА зела Mouse & MouseWare 
JE1055 EGA Card wi 256KB Video RAM (РС/ХТ/АТ)}...... eren ren ranas $139.95 SUNYAC зеен $89.95 
JE1057 8/16. VGA Card w/ 256KB Video RAM (PC/XT/AT ыша) | TAS кеноиканыдымы 
JE 8/15-BHit YGA Card w 256 ideo HAM | j Iina сынаша | - —— 599.95 
JE1060 1/0 Card уг Serial, Game, Printer Port & Real Time Clock (РС/ХТ)... 559.95 MPS2 P572 Mouse 8 Mouseware 
JE1062 Н8232 Serial Hali Card (PC/XT/AT) LLL eas $29.95 Sotwate .. шекке. $78.95 
JE1065 1/0 Card w Serial, Game and Parallel Printer Port (АТ)... $59.95 5... Е 
ЈЕ1077 Multi VO Card w/ 360КВ/720ҚВ/1.2МВ/1.44М8 Floppy Controller {AT} ., $99.95 
SOR RN 
EGA, VGA & Multiscan Monitor Packages x 
Relisys 14" EGA monitor and EGA card package 
(720 x 350 max. resolution) - External inia а ж 
} Datatronies 1200 Ва ls 
JE 1 059 EGA Monitor & EGA Card. eoo riot $459.95 24 00C гуано 2409 Bava $1 49.95 
wo GC c „э == „в 9600Е »z:mern3600540 9699.95 
Relisys 14° Multiscan monitor and 16-Bit VGA card Internal Modems 
pack B00 x 600 luti 12008 eco 1200 Baud sran $49.95 
араас а бадан 24008 зто zatoa п: $99.95 
Multiscan Monitor & VGA Сато... «анана» қ Пета lions иу Робот Sohware 
ee ————— ТЕН Боку. БЕ 
Relisys 14" VGA monitor and 16-Bit УСА card package ІВМ 
(720 x 480 max, résolution) Compatible 
МЕ2061 VGA Monitor & VGA Card... $599.90 JE2061 Cases and 
Power 
Supplies 
ІВМ РС/ХТ/АТ МЕ! 100-Key е 


Compatible Keyboards Microtype Keyboard 


ЈЕ 1030 


ЈЕ2012 
| ЈЕТОТО гето Sancas PONT Case .......... 39.95 
JET011 See Sarera PONT Сшш............... 9.05 
JE1090 (е кәп Бонн бату... 559.95 
" (BM PO/XT/ AT, 386 Compatible JE 1032 2004: Bary AT wen Supe ss $89.95 
- Saves ап amazing 60% of the desk JE1035 хп AT Power SUCK ee: 5119.35 
ЙИ mien ipee $59.95 9906 0580 Dy Squvalem 8870800 | жауу VesCaewonow zw Supp... 524995 
FKB4700 101-Кеу Enhanced Layout — JE2012 win-venca Case к ОУ Pur. Super $149.95 
with 12 Function Kays seses. 569.95 МІНИ... анаан $129.95 ЈЕ2019 ғо Too Ban AT баве..................... 989,95 


Floppy 

Disk 

Drives 

Mitsubishi 
MF353B 2.5 720KB Internal Drive ..... 899,95 
Toshiba 
S56KU 35 144M8 Internal Drive .. 8108.95 
Teac 

FD55B 525 350KB най Ht .......... $89.95 
поза 825 2MB Half Ht 200,95 


MiniScribe - 
Hard 
Drives 


MFM 
20MB (BSme: 3,5" HH 
COMB {657151 3.5" HH (Kit) 
MB8425AÀT 20MB бат) 3,57 HH (Kit) 


M8425 
M8425XT 


$224.95 
$269.95 
$339,95 


RALL 
M84385 30MB (éams) 35'HH 
МВ4ЗВХТ 30MB (в3те) 3,5'HH (Kit) 
MB843BAT 30MB [BRms) 3.5HH (Kit) 
MB450 40MB (46ms) 3.5 HH 
MB8450XT 40MB (46ms) 35'H4|Kin $369.95 
MB450 47 40MB dams 3.5°HH (Kt) $429.95 
{К inghudes Hard Disk Drive, Controller 8 Canies 
Bobi is honk HIM 
Colorado 
Memory 
Systems 
40MB Tape 
Back-Up 
* IBM PO/XT/AT/386 Compatipla * Back-up 
&0ЫВ in 40 minutes * Back-up 60 te 120MB 


wi extended tapas аға data compression 
sofware * Includes 40MEB tape cartridge 


DJ10 гома таре Back-Up... $299.95 


$249.95 
$299.95 
$389.85 
$329.95 


KEIO  Eaternal Enziosure К). 5149.95 
ТВ40 10MB Tape Cartridge esee $24.85 
TB60 BOMB Tape Сапа ................ 532.95 


Ed pom е pericu ma e Ep DEDI 
Е treten ШЕ iud Sena E pc 


атесо 


1355 Shoreway Road, Belmont, СА 94002 
24 Hour Order Hotline 
(415) 592-8097 
$50.00 Minimum Order 


FAA'S (415) 592-2503 ór (415) 585-2884 
Telex 175043 - Ans. Back: Jameca Blmt 
Сага Sheets - 50е each 
For à FREE 48-Page Flier send 52,00 to cover 
Firs! Class Postage and Handling 
: 18890 Jameco Electronics B ox) 
CA Residents Add 

B.25*«, 6.75% of 7.25% Sales Tax 
Shipping - Add 5% plus $1.50 Insurance 
(Мау «ағу according io weignt and snipiing math edi 
Terms: Prices subject то change without natice 
hems Subject io availability and pror sale, 


Camplete ie el етта! га antes i5 availat Bie upon regues! 
BM x oxrwdstered'radmmarsz!|ntarmacna Business Macninas 


| 9 Please | 
VISA | MMC | reler to 
fc | Sa 
—————— | Mail Key 1 
| | | 
| MasterCard. | «сш» Wher 
| | ordering | 
‘| жест тышта Sd TN 4 


Customer Service -Technical Assistance * Credit Department • All Other Inquiries • (415) 592-8097 • 7AM-SPMP.S.T. 


JUNE 1990" BY TE 349 


- —— — a E174 ШЕ. ка - E 

= т ELE z ғ re 
= '= iren! "EL UL ә MM m TTT 
g- a pit 7 - Ch F My E * 


= 


= — "MONO [COLOR 
MODEUDESCRIPTION | CGA | EGA | YGA | VGA 


88-12 |1 гп) 360K Roppy Orive | 9399 | suo | sem | saoo | ss77 | sooo | sooo | 
Ы: а [$569 | жю | дала | оо | $99 |06) 


Bo ZOMBASMILS MEM | 5 | srao | toco БЕЗЛ ЕСУШ БЕА [51.208] 

SO T SSMS. 45MILS, RLL. 557 sera | $775 | $000 ратова [юе [51.179 [51278] 
286-ХТ| 1: it) 360K Floppy зе | $499 | so |3579 | sœ |579 | sa | 51,009 | 
TMA RAM [2 (2 360K Floppy Drives | Seed] бз | saa | sora | sreo [enos [61,168 
ome [57 AMB ASMLS MMS | $740 — ме [жю [ыл | s060 БЕТА БЕТА 
50 338. EMIS ALL. 35 | $779 [зз [зе ЕАГИ ют [51279 [51.579] 
ESOS as tie ve ESCM one Toe Tract ow Toe Tne 
TMG RAM ЖЕНЕЛЕГ ТЛЕЕЛЕСІН — see — [ seio [31,110 изи [$1,085 БЕСІНЕСІ 
ТЕГЕ [207 SEMIS MPMI STI25 [юз [61,079 [1,199 [stan [1165 [stars [51.626] 


owam  DorsewLSMMi-TSTIS | 81,009 [$1,190 ] $1,250 | 81.671 [$1225 БЕЛІ НІС 
Nonon ska OMISE INO | siea [ene farae Teran ferz [ens [6 
К IECIEGIREL- CM ишт [1.179 TE IEEE БЕЗНЕ ЕЗ 
ЧУЙ TE TOAT БЕІК-ЕЕГІСІБЕСІБЕСЕНЕСІНЕСІБЕСІ 
AWARD BIOS EES ER СЕС СЕЛІ GER EE EE 1 
DIP ORAM [а /20MILS/DE,1-1,CONNERG) $1,269 — $1358 | 51.480 [51.701 [ 51.458 | $1,769 [$1,255 | 
EMS 4.0 [120/20MILSIDE.T-CONNER] 51.509 — $1,609 [51.729 |51541 |1,55 | $2,000 |2125 | 


2007 1GMILSIDE.1-1,CONNER] 52179 [$2279 | $0,300 |5261 |5226 [2579 |5251 
20 1EMILS.ESOII-10DC__| $2,979 _] $3,079 |519 [лт |59166 |55479 |54651 
286-16 |1; (111 2MB Fpp іе | $799 | s |51019 | 51,231 | ses |4,29 | $1,425 | 
TMB НАМ [207 4SMILS-MEM I-TKCS28 [$1,019 [1,119 [31,238 [51451 БЕСІ БЕГЕБІСІ 

винт [207 SEMIS.MPM.I-1.STI28 | $1,060] ЗАСА ЕЕ [51:501 | БЕС БЕЗІ БЕС 

омат ЕТЕСЕГ ТЛЕКІЕГІН ШЕІКЕСН 1,200 [31559 [51571 | $1,305 [81659 [$1,765 | 
Norton Shta [40/60MILSIDE,1-1WD | sa [$1,009 [51349 [51.561 [51,319 БЕСІ НЕЗ 
| Soona [o raem RIL EMSS [s110 Е НЕСЕ [ster ЕЕ EE: БЕСІ 
ӨТТІ [40 /ZOMILSIDE, (1, CONNER $1,109 — [512 [51.05 [31521 | 51375 |а евз [1.815 
au Bios Етти | sia ЕКІ БЕРДІ НЕСІБЕСІ ЕСІН 
| S9 Moses [65/2 DE, COMMER шикш ЕК Ез БЕЛЕ БЕТІНЕ БЕЗ 
120/ 0M IDE,1-1, CONNER] $1,500 |959 | 81,19 ооз [51.785 [20% |925 | 
2007 16MLS.IDE,11,CONNER] 5227 |52569 |52489 |52701 |2455 [52.769 |5255 | 
ЕТЕНЕ | son — [55.79 |5,29 |55511 [55265 [53,579 [50,705 | 
286-20 |1, (1)1.2М8 Fopoy Dive | $899 | soa [sino |33 | $1,085 | $1,300 | $1,525 | 
TMB RAM 207 се MEM I-TKL28 | $1,519 [129 БЕСІ БЕЗЕБЕСІБЕНІНЕІ 


zo MHz ККТІНТІГІЕЕІЕІН ШЕКТЕН 51.266 [$1,460 [51.601 [51.355 [51.669 | 51.785 | 
owam СТЕГІ ТІНЕДЕЛІН ШЕЗЕСЕН T1399 [51.59 [51677 [51425 [51.729 | 61,065 | 
Norton S122 S{40/6OMILSIDE1-1WO | siz fersa [51.9 [sier [51415 [51.729 [51,55] 
бренд 24 Mhz [40 38MILS RLL-LMSBASO | БЕІН БЕСІ $1,489 [51,701 [$1,455 [51,769 [51,505 
Em о «MB [ао 7208LSJDE.I-I,CONNERd $1289 [81.399 | $1,500 [ $1721 БЕЗ [ 51.789 [51515] 
AMIBIOS [GS738MLSRLLTLPTI | sia [514% [$1,525 [51,741 БЕСІ НЕСІНЕ 
DIP DRAM антта cum [sre |489 [ss |4456 [esee [sous 
EMS 40 |120/20М15/0Е1-1008НЕҢ| 8,89 |9,79 |51219 [s2131 [51,585 |521 [50.325 
shadow RAM | ОПЕ: ШЕ ЕШШ ER [as БЕЛЕ [was ава eae 


SED ISMLSESDN-COG | жі” [35278 [sse [err [ses [5515 ЕЭ 
3865Х |1/ (11248 Poppy Ove | 9999 [sao | „ле [s101 [з [$1,185 |51499 | $1,625 | 
TMB RAM [207 амэ MEM.I-LKL20 [| $1209 — ЕКІГЕ БЕСЕБІСЗЕ БЕЗ БЕГІС 


16 MHZ ЕТИ ЕГІН БЕСІБЕСІБЕСЕ БЗ [51769 ІСІ 
онат —DorsMLSMFMI-1STISS | sao [srao [$159 [$1,771 БЕРІ БЕСІ БЕЗІ 
Нотаз51225[60МИ5БЕЛАЖО — — | 81,309 [$1,400 | $1,540 [ 1,761 [81,515 [аса [1.955 
Speo 25 Mhz [30 /SEMISALL,-1,MG6O_| 61,360 [1.460 | 61,560 БІСЕНЕЗІНІССІНЕСІ 
Exp. tm BMB [40 /20MILS.IDE,t-1, CONNER 1.989 [$1,480 [1,609 ЕСЕНЕЙ [31.889 [ $2015 | 
AMIBIOS [S5738MILS ALTIAN | $1,400 — 51.505 [stes БҮГІН БЕЗІ [иж [505] 
SIPP Modules [85 720MILSJDE 1-1, CORNERS] 9,56 |5155 [51779 |54591 [ив [а |52115 | 
EMS 4.0 [1207 20MILSIDE,}-,CONNER| “5,79 [$1,000 |52219 [52251 [51905 |5229 |5245 
Shadow RAM [2007 T6MILS IDE, ,CONNER] 5246 — | 2569 |52549 | 52201 [52555 |559 | 555 


DoorteMLSESDLILCDC | 29 |53379 |52499 [ 53.711 | $3,465 | $5,779 | $3,905 | 
350 BYTE * JUNE 1990 


E 1 
ШИА 
аре 


F- 
— - = 


| | | COLOR] VGA 
MODEUDESCRIPTION | ЕЗ VGA | SYNC 


386-20 |1/ (1) 12MB Floppy Drive — [$1,299 [51,900 |59 [узт | $1,405 | 51,700 | $1,025 
Ne НАМ I a SE EG GET E $2155 
52205 

OWA MEWTA STI BECAN EAEE $2275 
Norton 51225 алате то Lus ET I pus Dei 52255 
Speed-24 Mhz [20738MILS RULT-1.MS6450_| $1,609 |51799 |5159 | $2,121 [51.875 [52.189 |52215 
Exp. to BMB [OMS DEL COMER EEM павазе аа авео 52115 
AMIBIOS [5S 38MILSRLLTLPTI — [ 31719 [$1,619 | $1,969 [52151 [$1,905 [ $2219 [52:45 
-1.CONNER Ls frie | os et [eon pen 52455 

1207 20MILSJDE.T-1 eo em ums (ыза ези gas [en 52755 
ТЫ АДЕ Rer — sere [эе [зулп [eos [з\2 ЕЕ: 
CILE EE ни жа тасса ае TEP 


| ЕЕ СЕЗАЗ СЕСЕ ЕУ 52,125 
2 SEMLSMEM-LSTIZS [$173 — [$17 | $1,909 [52211 [51965 [52279 [52.405 
огам MEMI-T.STIS8 | —Si,e49 [51.949 |52269 [52281 |52255 [52.349 |2475 
OWAT AQ 76OMILSIDE.I1WO — | зз |5499 |32199 |52271 |5225 |5259 |52465 
Noten si27 титси БЕСІН ЕК [элю [зл [эш [юзю [юз 
Speed:36 Mhz [40 /20MILSIDE.1-1,CONNERG 599 [520% |52129 |52241 |52295 |52406 [52.535 
SSISMLSRLLTLPTI | simo |5219 |52139 |5225 |42106 [529 [52.565 
BS [2OMILSIDE-.CONNERS 269 |52169 |52299 |5250! [52.255 [52.564 | 52456 


20 MHZ 


EMS 4.0 


Shadow RAM 


386-25 
2MB RAM 
25 MHZ 


Exp. to ЕМВ 
AMI BIOS 
SIPP Modules |120 / 20MILS,IDE,1-1,CONNER (52529 |52741 | 82.495 | 52,809 | 52,925 


ЕМ5 40 
Shadow НАМ 


200 / 1EMILSIDE.1-1,CONNER] $2979 [53,079 | 53,199 [53,411 | $3,165 | $3,479 | $3,605 
320/16МІ.5,Е5011-1.С0С | 53,789 | 53,889 | 54,009 | 54,221 | 53,375 | $4,289 | 54,415 


386-25 51,769 |3,69 | 5199 | 52,201 | 21,965 | 52,269 | 52306 
4 MB ВАМ 
25 MHZ 
ОРАТ 


20/38МІ.5,МЕМ,1-1,57125 | 5209 |92139 | 52.259 | 52,471 | 52.225 | 52,539 | 52655 
50/58МІ.5,МҒМ1-1,51128 | 5299 |52199 | 52.319 | 2.551 | 52,285 | 52,599 | $2 725 
HO/&OMILSIDET-LWD | $2,089 |52189 |52106 |52521 |52275 |52589 | 52715 
Norton 5526 [40738MILS.RLL.T-I.MS&450 | $2,139 |5229 |52259 |52571 |52125 | 52.639 | 52,765 
Speed-44 Mhz [40720MILSIDE.1-1,CONNERG 52159 |52258 | 52279 |52591 [52.345 |52556 |52785 
Exp. to 16MB с р сз езе == 52.55 
AMI BIOS ЕЕЕ И БЕСІНЕН ЕЕН ЫИ ШӘ $2,945 
SIMM VE aU SIDES CONNEH| rss — ees [юле [кол [ют ЕТС $5,195 
EMS 40 [200/ 16MILSJDE,1-1.CONNER] 85329 [53.329 | 52449 | 53,661 | 52,415 | $3,729 | 52,255 
32 CACHE [S20716MILSESDLI-LCOC | $409 | 4139 [$4259 [94.571 | $4,225 | $4.59 |5485 
| 386-33 92,719 |52919 | 52499 | 52151 | 52,6 | 59219 | 53.45 
[ 4 MB RAM ерлени БЕ ame = САТ СЫГЫ аса 55,515 


эмн; ЕЛЕСЛЕГІ ТЕГІН ШЕСІССЕН [sie [85:66 [85.451 [55255 [52.349 [85:85 

| онат ІСІ: ЕКІ: | sos [55139 [35259 ззат [5525 5.539 [$5.65 
Norton 544 CCEA Е ЖИ СУЗ зе (оз EEA EE E 

| рева Mhz [10 /20MILSIDE,1-1,CONNERG $0,109] $0,200 |5,29 ] $0.41 [$5,205 |5,59 [$5,735 
Exp. tesWB [65 /S0MILSALLM1PT | 85,129 [55229 [$0,049 [55561 [85:315 [55625 [55.755 
AM BIOS Стевана 3 ui [ues ЕЗІН ҮЗ [ers 5895 
SIMM [I2 20MLSIOE T-T CONNER| $3,519 |55419 | $3,700 |59261 [53:705 [54019 |54145 
tus ар талаа з [ыз [изе [scr [sexes [sers [ив 


64K CACHE SIUE шр. ый | иза {eee eae ы ишге GE 
486-25 |1/(1)12М8 Fogy Drive | $4,619 [те | мех |55161 | soos | 55,110 [55,245 
8 MB RAM SIE ШЕЛ NS ESCAS ESSEN SEES 

жын. [30/SEMLSMFMI-1STI98 | зз [35049 [35.169 |55281 |55125 [55.449 [55.575 

owam [207@OMILSIDEJ-1WO "| 4% [350% |55159 |55271 [551% |5849 ЕЕ 
Моља 5:44 C XECIELIEEE TN Haas [os [eae [een Tere eas ее 
269-117 Mhz 40 20MILS IDE,{-1,CONNERG $5,008 [$5,109 [$5229 |55441 | $5,105 [55,509 |55558 
ESTSMILSRULTLPT | 405 |55125 |55249 [55:461 |5215 | $5,509 | 55555 


Exp. Ib 16MB 
AWARDBIOS|B5/20MILSJDE,-1,CONNERS 55169 $5,260 | 55,389 | 55,601 | 55,355 | 55,669 | 55,79 


DIP 
EMS 4.0 


|120/ 20MILSDE.1-1,CONNER] 5549 |55519 | 55629 | 55,51 | $5,605 |55219 | 56,044 
200/ 16MILS.IDE.1-1,CONNER] $6,079 | $6,179 | 56,29 | 55511 | 55,265 | 56,579 | 56,705 
320 / 16MILS,ESDI,1-1,CDC 


Dear Consumer, 


We сї NETWORK PC are here to seve you 
with the highest quality computer products 


money can buy, We tive to гер you dil E os 
purchase not just à computer system or EXCEL 88-13 Turbo Bareboni | Works with Exrsring Conrrollr $45 
component, but ine RIGHT products for you. Turba Case, [SOW PS. MB. Ok 9149 id) Floppy Drive Controller $49 
NETWORK PC gives you factory direct pricing, EXCEL 286X7 ТОМА: Bah оо irpo (шетті оғ Бунт | 
over 300 different computer systems 1o EX (CEL 7385.12. 12МЕ: Barebom | Serial Раға ате Ports $35 
choose from. toll free service and support, AT Case, 200W PS. Exp4MB. ox 92945 7 Megabyte RAM PO. Cand 


and the quality help that you need. 


50 | invite you to fake о test drive and 
EXCEL Into The FUTURE with an ever upgrad- 


AT Case, MOW PS, Exp 4 MB. OK 


АТ Case, ЈАМУ PS, Exp, ОК 


able computer system. Give us a free call EXCEL аб аа T0: Воле $529 МВ Expanded Memory Cand, OK $109 
and we wil listen іс your needs, wants. түл Ha. "DAMM Пед $ 2 Megutere EEMS Rum Cunt. ПК 
мыл EXCEL 380.20) LUMA: Garehone эмр LIM 30 FEMS Spevificunion $119 
wishes and we will deliver. AT Case. 200W PS, Exp 3MB. OK 
EXCEL JOa p АЛЕ 8 rely EE Puri AT Sertai Curd 667 
АТ Cow. 2 " 200W РУ Ері J MB “OK $819 i2; Papulured! & 12) Opona! 
UTI Ya if) Port High Saeed GAME CARD 
Sincerely yours, Stuart D. Howerler Il President EXCEL 3 er EE дан , 93799 PC/XT BOARDS 
pOL ION T , 
EXCEL RP. DE Ва rele alte 2 Pari Fi "m Contr Mer 
iT Care. 70 ^ "PS, Exp SME. UR $3495 Comrols 200K 6 TIDA Drives 515 
(д; Гетеа 421 Errori 
Flapp« Drive. Consoles 519 


Гел» 2MB. LIM 40. OK 579 
ARCAET LAS CARD 4 POAT Chal Cun 
Faved Pu. Сай Bua $77 Buren Backeys ТР one $21 
PEE аш ды 6259 PONT Clock Serial Card 6 
ч ABCNET PASSIVE НЕН Barner Backup. W/R§-732 Parr 33 
NANT. $119 er Tink $18 |21 Рат GAME Card $14 
ETHERNET ГАМ CARD $145 POAT Half Curd 
SOSZ-] $159 s ur AT AT. NEN. 21 Port GAME'CLOCK Сага 533 
40257 Ty wd аз "d $169 Barer Backup wih Sofware 
r 101 Key Tronic Keyboard B^ $127 ТАТЫ EMULATOR зә сағыла БӘЛЕ FEET $11 
ЕЛ! -“ 477474 АТАТ Мург т iw пг л 
ce (-Wait states. ROZAT. $189 міні are e RS.242 SERIAL i2) Port Card $17 
с> 8-Expanison Slots й ipe MULTITERMINAL o9 1) Populated & 11) Optional 
c> (1) Serial Port — $215 eda ДЕН $267 қ vr 
EJ MEER NUITS 2 E ! her MUETI-TERMINAL MISCELLANOUS 
"= (1) Optional Serial &UATSX. ^ $327 UNDUAEN wa 8375 KEY ТРОМС 101 KEYBOARD $59 
ex (1) Parallel Port жазда $319 NETROARD LAN ADAPTER ену GENIUS GMF303 1000 DPI Mouse Sg 
с> (1) Game Port | Re er igs GENIUS GM6000 3-Button Mowe 6390 
2 METBOARD LAM ADAPTER алау 
г» Battery Backup 8987-26 5349 254 Мешын, Self Boot Ор EXCEL SUPER JOYSTICK 519 
с» Real Time Clock Per $449 VETWORK 05 Ву CALS Ir. COMPUTER TOOL KIT 517 
с- Coprocessor Support = ыш ШЕ ен МТ-8/ Printer |30сря3) NLQ $149 
Е Compurrhte Pray per modi 6119 : 4 T pei сі v ibt oe e. 
ce DR DOS 3.41 ШЕТТЕ $585 FOR LOW PRICES ON ALL CABLES CALL 


c» Eight In One 
Integrated Software 
Package 

** 10 Year Limited Warranty 


286/386 BOARDS 


Р P АМЕ Fiannv Disa Controller 


EXCEL 288-16 /6Miz Barebone ае Extended MemSPGPPP Porsok 995 

iT Case, 200W PS, 3 25 Megabite RAM Сані. ОК 5 

EXCEL 286-20 СОМЫ: Barebone $449 Extended Mem, With EMS 33 sof. 95 
EVEREX RAM 3000 EWS 40 


AT Ми PO Floppy Сет 

Serial Parallel ume Clock Parts $39 
POAT АПК ЖАМ Card 

Eapunds up from 64 oto ATOR, UK 533 
EVEREX IMB 460 EMS RAM Ситі 


EXCEL poe ORS ІЗІМ! BAUD INTERNAL $49 
| + FALE із E 2L E yi їл nn. ЗІНІ 300 Наш 
Айа 550.00 for: % E , Amber Mou ы. nir кине Құру S110 3400 BAUD INTERNAL г. 
Mini Vertical Case I2MRz AT Matherboard $ SAMTRON 147 CGA COLOR 5 Yr Warrants. 24001200 Baud 979 
Or Slim Line Case САПАГА, OK, 5-1,9 79 БАЙХ, fa color TTL «Til $219 2400 BALD EXTERNAL 
ы 22 : OMA: SBGXT Motherhourd 2 SAMTRON ^ EGA COLOR - 5 Yr Warranry, 2400/1200. Baud $99 
Add $125 for: I MB Shadow Diskear йе ЭК. $1 9 Bd0r35D, 64 color, TTL. мут $329 4500/2400 BAUD FAXMODEM $1 
Full Vertical Case 200-1205 Menoni ылаң ІМГЕС IZ VGA МОМО, $119] ^" Yr Warrany 39 
Add $1000 for: zai d сат his уз Сад paper i as “т Zl 9 9500 BAUD INTERNAL 6459 
„е: Mormerboara Aleny Гупте 24 M г On denn unn 
Gas Plazma Portable Upto 4MB on system board $295 ROOX^O0, 28Dr. Colorwtilt $375 a ИР, Warranty, SGR A DEM $2 
J856- NIMES Morherhoarnd 5 х улх PInrellthsm маам gr BAD FAX/MODEM 99 
Cnr Ux. ины, d ; uis рода кетші Ё Jrramnnm 
CALL FOR Ups 4MB. C & T Сирет 99658 — 10241768. $/DrSync «ri $419 a rrr шін. 
L TE T 3ED.SAXA JOMA: Morherboard $395 ; " | 
А1 5 ч Lpo SMB. C & T Chipser GRAPHIC BOARDS 
MEMORY 3965-20258 әлегінен. Way MONOGRAPHICS W/PRINTER 
UPGR ADE Upto ` SMB, C & T Chipser МСА, Hercules Compatible $29 La ME Finot Юре $89 
IN Upto oe Miz 3 x C2«$1309 COLOR GRAPHICS WiPRINTER a ee 
| рй + on: mothe FOr CGA. IBM Color Standard ГЕИ 
PRICING 85.33€ 33Мі: 64K Сасһ 109 VGA GRAPHICS ADAPTER "3s Eje Denies 997 
оӣ AMB an Motherboard & or Гр, 756K, S0060) $139 T0K Floppy Drive $69 
ENHANCED VGA GRAPHICS CARD pa Met $69 
& ar Tebi, 512K. 1024x768 $199 360K Floppy Drive 
Б "1 
542 6275 


SALES - 800-873-9235 


Don ОНА Атар ше SPON. W. 3nstreet Unean Nebraska 88524 


м Jf. ¥¥ LES CREDIT DEPT, (302) 470-3445 - FAX NUMBER (402) 470-3 179 


SERVICE- 800-666-3440 


VISA, MC Money orders and cashiers checks welcome, Company 
or personal checks, please allow two weeks. Corporate and 
Institutional PO's are welcome. Dealers or УАҚ s please call. АП 
Shipping. Handling and Insurance costs are excluded. All Products | 
сату al wr limited warrant paris and labor ex-factory, АП Sales 
are Final. Defective items will be replaced at our discretion. Re- 
turns are nor excepted without a RMA number. All items returned | 
must oc ІП ongnal packa ing Prices, terms and information im 
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PC-LabCard 


| <=! 


ете 


Compact & Rugged Chassis 


for PC-Bus Node Computer 


PCXU-205 

* Passive backplane with 5 AT slots 

* Built-in 65 watt power supply 

* Supports one 3.5" or 5.25" floppy drive 
* Supports one 3.5” hard disk 

* Built-in 8 ohm speaker and cooling fan 
* Dimensions 4.76" x 15.85" x 9,7” 

* Low cost and easy-to-use 


For Your Catalog Call ants 
408- 293-6786 (буа 
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EZ-WRITER 


(ЕРЕРНОМ MULTIPROGRAMMER" 
Best Portable (E)EPR 
Programmer Money Can Buy. 


Models trom 
в 


+ 100% USA 
Made 


Stanó-alone 

Remote Control 

40-pin Micro Option 

Ail models with 40 char. LCD 

GANG SET (E)EPROM Option 

RAM expandable to 16 Megab:t 

Model КЕ, with Parallel Port for fast Up/Downtoad 
Universal (E}EPROM Support including 40-Pin Devices 
Model K3/C3. easy 3 key Operation 

Data МО" Compatibility features 


т. -800-523-1565 
іп Florida (407) 994-3520 
Fax: |417) 994-3615 
Н 208) 437-2414 


АТ 


ü 
- 
* 
a 
"a 
@ 
B 
Ф 
a 
= 
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DATA ACQUISITION 


ALL needs ! ANY computer ! 
e PC Software Included 


e Serial, Modem, & Bus 
ə Stand Alone Ability 

e Laptop & Handheld 

e PC & MAC Cards 


е Inexpensive 
чый” e RTU's 


Cali for FREE DEMO DISK ! 


Specialists in portable and battery backed up 
as well as PC compatible modular systems. 


Call for applications info: (201) 299-1615 
Р.О. Box 246; Morris Plains, NJ 07950 


ELEXOR 


O 
б 
О 
Е 
- 
Z 
ш 
= 
СС 
- 
o 
«t 
ш 
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Circle 106 on Reader Service Card 


PC-LabCard 


RAM/ROM Disk Card 
for "Diskless" PC 


PCL-790 

* Replaces mechanical disk drive by solid-state disk 

* interchangeable SRAM or EPROM memory module 

“ Supports up to 4 cards in a single PC with 
power-on autoboot capability 

* Ideal for high speed, heavy duty access and high 
reliability applications 


Advantech 
USA & Canada: San Jose.CA 
Tek 408-293-6786 Fax: 408-293-4697 
Europe & Asia: Taipei, Taiwan Advantech 
Те: 886-2-0184567 Fax: 9183516 FAR 
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VIDEO FRAME GRABBER: 


MODEL RESOLUTION 
HRT 256-4 256x256x4 495 
HRT 256-8 256 x 256 x 8 


HRT 512-8 512 x 512 x 8 
HRT 512-24 512 х 512 х 24 1995 


- IBM PC/XT/AT COMPATIBLE 
- DIGITALIZE IN REAL TIME 
- COMPOSITE VIDEO IN 
- 24 BIT RGB OUT except mode! HAT 256-4 
16 leve! gray scale out 
- SOFTWARE LIBRARY OF IMAGE ANALYSIS ROUTINES 
- FREE SOFTWARE UPGRADES TO REGISTERED OWNERS 
- FULL CREDIT ON UPGRADE PURCHASE IN FIRST YEAR 
RETURN OLD BOARD AND JUST PAY DIFFERENCE 


3 | HIGH RES TECHNOLOGIES 
H R PO. BOX 76 
LEWISTON, NY. 14092 


PHONE 416-497-6493 
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Great 
Connections! 


Tell us the make and model of 
your computer and peripheral and 
we will guarantee a cable that 
works. N-E-D CABLE also 
stocks standard cables for IBM 
and Apple as well as switch 
boxes, gender changers, adaptors, 
Atlas modems, and related items. 


5% 


N-E-D Cable 
14 Kendrick Road, Unit 3 
Wareham Industrial Park 
Wareham, MA 02571 
Tel: (508) 291-2880 
Fax: (508) 291-2882 
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FAX 416-497-1988 


в - ly 
All-in-One 
80286-12MHz CPU Card 
PCA-6125 
* 12MHz 80286 microprocessor 
* Socketed for 80287 math coprocessor 
* Popular AMI BIOS assures compatibility 
* Up to 4 Mb flexible memory configuration 
е Built-in HD/FD interface 
* Supports 2 serial/1 parallel ports 
* VLSI CMOS for low power consumption 


For Your Catalog Call — 44, жесһ 
408-293-6786 pe 
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$120 to repair a 
hard disk тең 


That same $120 could hav 

paid for breakdown іпѕиг- = 

ance on a basic com- = 

puter system for an 

entire year. Insurance 

against hard disk fatlures 

and any other losses. Now SAFEWARE FIX: IT 
provides insurance for mechanical breakdown, 
(wear and tear) as well as external losses 
(theft, fire, power surges, natural disasters 
and more}. Allin a single policy, for as little 
as $100. per year. Call free for full information. 


(1-800-822-2345 


Local 1-614-262-0708 Fax 614-262-1714 


SAFEWARE, The заса E Inc. 
[О no 


Columbus. m 25202 
Not Available in All States 


TAPE SYSTEM 


FOR IBM PC/XT/AT 
& PS-2 


• Mainframe to PC Data Transfer 

• High Speed Backup 

• All Software, Complete System 

* Service and Support, easy 
Instaliation 


cal! (818) 343-6505 or write to: 


CONTECH Computer Corp. 
Р.О. Box 153 Tarzana, СА 91355 


CONTECH 
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Scottsdale Systems 


COMPUTERS 
SCOTTSDALE SYSTEMS 


Chorce of Futi Size Desktop Case or Ful! Size Tower Case 
Each Scottsdale Machine Has a 1 Year Warranty on Parts & Labor ма 
Overmght Service оп Warranteed Products 


Altos W'Xenix 


WYSE 385 25 MHz 


* Year Warranty 
“NSE 386 16 MHz 


$3920 Model 2112 
2214 Mode! 2176 1351 
MATH CO-PROCESSORS 


WYSE 286 
$1284 


CALL 


TERMINALS/MONITORS 


WYSE TERMINALS 


гїї 30 б A w Keyboard 
т 50G А w'Keyboard 


* 60 GW A-w Keyboard 


© 99 СТА w Keyboar 


227 150G W A-w Keyboard 


Ye? 212 G W m "ii 
GUAGE 

MT 101 Pus GA W 

T 119 Plus GAW 


2/7 203 Plus G'A W 
iT PCTG AW 


ІВМ TERMINALS 


Hi 2 Year Warranty 
8476 


KIMTRON 


HT 7OPC 


MONITORS 
NEC 2A 3D $499 649 
NEC 4D 5D $1160 2385 
Мавшовт Diamond Scan 528 
Seiko 1440 815 
Sony 1303 1302 5577 649 
Hrach Super Scan $1999 
Philips 20 Н. Res 2059 
WYSE MONITORS 
WY 530 С А 5169 
WY 550 AW 179 
WY 650 459 
WY 700 695 
IMTEC 
ImTec 1270 1470 $90 121 
ImTec 1430 144V 348 293 
ImTec 1332M 425 
ACER 
147 Multiscan $438 
14"VGA 840х 480 349 
14" Amber norglare 129 


Authorized Service for WYSE 
LEASING AVAILABLE 
| INTERNATIONAL ORDERS WELCOME 


Scottsdale Systems • 1555 W. University Dr., Tempe, AZ 85281 


* Prices listed are tor cash. Discovery MasterCard and Visa add 1 67° 


—Since 1980— 


PLOTTERS 


Roland DESKTOP PLOTTERS |2222 425 


IOLINE 
Si LP 3500 $2339 
A&D LP 3720 2889 
3129 
3579 
3935 
Ушу! Cutting Machines CALL 
Blades & Но! Tips CALL 
HOUSTON INSTRUMENTS 
$982 
2425 2866 
2941 3895 
3743 
4737 
ЕМТЕН 
5599 
CALCOMP 
$3715 4519 
5869 8739 
3819 4275 
11.919 


1023 1025 
*043DM 1044 
5222 5902A 


HEWLETT PAZKARD CALL 
OPTICAL SCANNER & SOFTWARE 
Data Сору CALL 
Panasonic RS 505 506 51037 1315 
Microtes CALL 
AMT 


AMT ACCEL 500 Imel's-Pio: 51699 


* Year Warrarmty 
DXY-1100 5914 
DXY 1200 Electrostate 
Paper Ноа 1339 
DRY 1300 Electrostatic 
Pape’ Ho'd 1759 


Roland DRAFTING PLOTTERS |z. 


1 Year Warranty 
GRX-300 AR 
GRX 400 AR 
Roland FLATBED PLOTTERS 
1 Yaar Warranty 
DPX-2000 8 Pen уу Stand 
DPX-2200 8 Pen w Stara 
Paper Hold 3859 
DPX 2500 Pen or Penci 
w Stand CALL 
DPX-3300 8 pa^ w Stand 3329 
DPX-3500 Pen or Perc: 
w Stanc CALL 
Roland THERMAL PLOTTERS 
LTX 420 $10.496 
LTX-320 764) 
LTX-126 
Reiland CAMM MACHINES. 
Software 8 Accessor es CALL 
Authorized Service for Rolland 
Plotters and Camm Machines 


= 


51989 


DIGITIZERS 


Lifetime Warranty Оп Kurta 18-7 
" 12x12 Cordless <-Sutton 
т pen Sly us and 
51 12х17 Cordless 4-bution 
i pen sty us ano 


CALCOMP 
23 Comp 23120 12x12 
Coma 9100 Senes 
71 Camo 9600 Senes 


SUMMAGRAPHICS 

шепте Limited Warranty 
12x12 Summassaeten || $355 
12x18 Professional 


HITACHI 
GENIUS TABLET 
12х12 Puck Stylus and Software 
3 Year Warranty on Tabet $299 


Call for pricing on 
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1-800-777-2369 


PRINTERS 


==: Accel 500 
"57 BJ-330E 
2191 
1380 
сла A Models 
"C Ай Models 
5! Models 
Е: Models 
Гита 150P 300P 
LEE Р-2200 


ut = P-5300 
Authorized Service For 


TriMatrix- 


BOARDS 
Spron mel CALL 
^ Models CALL 
CALL 
2-8 CALL 
:5 Pilys 5289 
495 
МЕС CALL 
Lacorep CALL 

MODE 
MULTITECH SYSTEMS 

а! models SAVE 
. S Robotics all models SAVE 


NNOVELL 
ARCNET 
1 4 ін Startopology $112 


кг 350 
TIARA ETHERNET 
РЕРС 8 Вт 21 
ТІАВА АНСМЕТ 
АРС 


LASER PRINTERS 
QUME APPLE & ІВМ 53199 
НР LASER І! 1699 
PANASONIC 3240 1199 
PANASONIC 4157 3935CANON 
LPB-8111 $1795 
LPB-4 $959 
PACIFIC DATA 
2561 5265 
Plotter in а Canndge 239 
IOMEGA 

Bemouili Box 

B-120-1 21 4 MB Internal $895 
144.1 44 MB Interna: 1095 

Рпсеѕ do not include interface 
ALLOY 


Alloy IMP 2 & IMP B Cards S 


Multiware 386 & 286 Versions А, 
E 


Retnever 60 or 200 
POWER PROTECTION 
Datash,ed all modeis S 
Sate Power Systems ail mode's Ne 
T-ppLrte ай moce 5 
TAPE BACKUPS 

Emerald Systems ai models S 
Genoa all mode's 
Iran all modeis 

HARD DRIVES 

СОС IMPRIMIS 

! Year Warranty 

72 MB thru 600 MB CALL 
Maxtor CALL 


SOFTWARE 


CAD SOFTWARE 
DESIGN CAD $220 
E2CAD 139 
TURBO CAD 65 

MULTI USER 
SCO Xenix 386 $510 


5 Concurrent DOS 386 10 User 310 


All software sales are final. 
Call Service on 
Printers, Terminals. 


larger digitizers 


SYNOPTICS 
aga CALL 


с AZresidents ada 5-1 2% ақ ada 3°. ог С OD або 5*o for P О internapona! orders welcome All tems are new with 


Monitors. Cemaulers 


= ез. 


. Warranty Returned products subject to 207% restituting fee anc in new сопатоп n original pacmageing with ai warranty cards ‘лала: and cabies No cred.t issued atter 30 days trom date of shipment We бо 


, Pol Quarantee compatab му Persona ano company checks таке „о 10 5 Gays to ¢ еа’ Preces ano spect catons 5.5 ec’ tc enange Proauct Subject 10 ауатаоыцу ан applicavie tracemarks 'есссл гес and on tile 


FAX 602-966-8634 


an? 


National Orders (800)544-8302 


DRIVES 
Alloy .... ‚Са 
Archive VP-60E ........ 830 
Archive VP-150E ... 1150 
Imprimis 182 Mb ....1340 
Imprimis 350 Mb .... 1645 
Imprimis 702 Mb ...2295 
Miniscribe 3180 ...... 1099 
Mitsubishi Worm ........ Call 
Moutain 4440 ........... 555 
Panasonic Worm ....... Call 
Plus HardCard 20 ....510 
Plus HardCard 40 ....576 


Quantum Pro1501 .... 840 | 


Praim, lomega, Rodime, 
Storage Dimensions. 


Intel Aboveboard« ... 460 
Intel Inboard 386 РС 375 
Metheus 1128.........1899 
Orchid Pro Design ...250 
STB VGA EM 512K .220 
Tecmar Classic 512 . 505 
Video 7 V RAM 512k 465 
ATI, A oy. Artist, Number 

N^, & Others. Call 


602-966-8609 


SERVICES (Mon - Fri) 602-731-4742 


Сотрибауе International 


COMPUTERS 
Acer SX ................1410 
Acer 20Mhz 

Acer 25 Mhz ..........3005 
Acer 25/4... 9530 
Acer 33Mhz ............. 4050 
ALR 286/40 .............. 1295 
Beo sm Save 
| —— Call 
Everex ................бауе 
Hyundai Work/ST ..... Call 
Mitsubishi ................. 
Nec ProSpeed 

Packard Bell ............ Save 


Sharp 4602 ......... . 1540 
Samsung AT ............. 870 
Samsung 386 

TI 17286/12 Call 
ТІ LT286/45 ............ Call 
Toshiba Laptops .......Call 


Other Models ............. Call 
CD-ROMS 
Hitachi CDR360 ........ 565 
Hitachi CDR1503S _ 605 

NEC PORT35 

NEC CDR-77 ........... 560 
NEC CDR-80 490 
Toshiba Ext ............805 


PLOTTERS 
Calcomp 1023 ......... 3665 
Calcomp 10256 ..... 4785 
Calcomp 1043 DM 5790 
Calcomp 1044GT .. 8615 
Enter SP600 
Houston DMP 52...... Call 
Houston DMP 62 ..... Call 
HP 7475 А ...........1380 


loting 3500 ............... 
loline 3700-1 

loline 3700-8 ............ 
loline 4000-1 ............ Call 
loline 4000-8 ........... Call 
Roland 885 .............715 
Roland САММ-1 ...3155 
Roland САММ-2 ....2110 
Roland DPX 2000 . 2110 
Roland DPX 2200 .... Call 
Roland DPX 3300 . 2802 
Roland DXY 1100 ...910 
Roland DXY 1200 . 1330 
Roland DXY 1300 . 1755 
Roland GRX - 300 D2805 
Roland GRX - 400 E3505 
Roland LTX-120 .... 2315 


PRINTERS 
Canon BJ 130E 705 
Canon LBP-6............955 
С.Моһ C5000 ..........1610 
Data Products 870р 1195 
Diconix 150 Plus/P .. 345 
Fujitsu DL3400 
Genicom ................ 

HP Paintjet ............ 1025 
Mitsubishi Color ....... Cail 
NEC LC 890 Laser 3240 
NEC P2200XE 335 
NEC P5200 ............ 
NEC P5300 


Okidata ML 390 

ОТС 850XL ........... 

Panasonic All 

Qume Crystal Print .2725 

Qume Script Ten ...3145 

Seiko Smart Label .. 195 

Texas Instruments .Save 

Toshiba 321SL .. .. Save 
SOFTWARE 


We carry every 
major publisher 
and title! Call now 
and get our lowest 
current price! 


Arizona Orders (602)968-2939 


MODEMS 
ATI 2400 ЕСЕ ........... 205 
Corporate Voice .........9 9 
Everex .................бауе 
Hayes Smart 2400 .. 345 
Hayes Smart 2400B 250 
Megahertz Laptops . Cail 
Multitech 9600 475 
Multitech v.32 ............ 675 
Telebit T1000 9600 . 590 
Telebit T2000 .......... 1050 
Touchbase Systems Cail 
USR HST 9600 
USR HST V.32 
USR HST Dual Std 995 
Ven-Tel Mac 2400ESave 

TERMINALS 
АЙ... бай 
ІВМ 3151- 110. „4800 
Kimtron KT-70 PC wn 945 
Link МС-5 ................ 315 
Qume 203 ..............335 
Televideo 955 ..........379 
Televideo 965 ....... 395 
Texas Instruments .Save 
UNISYS ................... Call 


Ме)... 295 


Wsebo 365 
Wyse 60 .................. 399 


Wyse 99 GT ............475 
Wyse 150 ...............380 


MONITORS 


1645 
335 

Goldstar 1430 .......... 
Hitachi All 
Imtek Multiscan ........ 
Magnovox 14° VGA 395 
Mitsubishi 1381A ......505 
Mitsubishi 1429 .........410 
Mitsubishi HL 6605 1205 
Mitsubishi НІ, 6905 2025 
Nanao 90705 .......995 
МЕС Muttisync il 
NEC Multisync 2А ._ 485 
NEC Multsync 3D _ 650 
NEC Muttisyne 4D . 1205 
NEC Multisync 5D . 2420 
NEC Multisyne XL „1915 
PGS Ultra 16 


Samsung 14” EGA „375 
Seiko 1440 ..........590 
Seiko 2050 2095 
Sigma Laser All ....... Call 
Sony 1304 ............ 
Sony 1320 

Taxan 1000 Ultra ...2445 
Zenith 1492 ............645 


22 


КАХ (602)921-9860 


DIGITIZERS 
Caicomp 12x12 ........375 
Caicomp 36x48 ........ Call 
GTCO 12x12 .............325 
Hitachi ................ Сай 
НВ... ores Call 
Kurta 12x12 ...........380 
Kurta IS 12 x 17..........616 
Numonics ..............бауе 
Scnptel .................... Call 
Sieko 3503 ...............285 
Summa Sketch I! ..... 285 
Summa 12 x 18 ........625 
OtFer sizes are available. 
Call for current pricing! 

SCANNERS 
Calera TrueScan 5 2015 
Calera Scan IX-12 ... 185 
Datacopy 730 ........1099 


1 Datacopy 73055 ....819 


Datacopy 830 .......... 1695 
ОР! Handy Scanner .250 
Logitec ..... .... Call 

Mitsubishi MS200... .725 
Panasonic RS307U 1050 
Panasonic RS505U .795 
Panasonic RS506U 1055 

SPECIALS 

Computone ............. Call 
Zenith 1490 Stands ... 55 
Mirus ..................... Са! 


Address: Compu$ave International - 4209 S. 37th Street - Dept B6 - Phoenix, AZ 85949 . Order lines open: Mon. - Fri. 7 am - 5 pm. 


Prices reflect U.S. currency cach discounts amid are subject го change without notice. We do not guarantee compatibility nor do we recommend. Please call or FAX before ordering. Major 
credit cards are accepted, АП products carry manufacturer's warranty only, We do mid honor rebates, extended yuarantees or promotional programs. International Orders add 557. 
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IGraphiC 


"gives you all the C 
language routines you 
need to write an impres- 
sive scientific graphing 
program of your own. 
| Highly recommended.*" 
- PC Magazine 


sin(yJ*cas(x-y) 


ІВМ? PC (with source code) $395 
Circle 277 on Reader Service Card 


Macintosh? (no source code) $295 
Circle 278 on Reader Service Cant 


Licensed for persona! use only 


DEC? VT100/102/52 
& Tektronix® 
4010/4014/4105 
Terminal Emulator 
for IBM® PCs 


"its ease of use, high 
resolution graphics, 
emulation, and price 
make it a more attrac- 
ttve purchase than the 
other products.* " 
- MINI-MICRO Systems 
Only $150 until 3/1/90 
$195 thereafter 


Cirele 279 оп Reader Service Card 
"Full reprints on request 


CISC enaeadvars 
508 North Kentucky Street 
Kingston, TN 37763 USA 

(615) 376-4146 FAX:(615) 376-1571 


354 BYTE * JUNE 1990 


1 Intelligent Solutions 
| NetWare, DOS, 05/2 & Хепіх | 


SCSI 


CONIROLLERS 
FOR ISA & MCA 


Novell tested 
under NetWare 286 


Use with NetWare 


286 or 386 


Use any size 
SCSI disk drive 


. Handle large SCSI 
hard drives and 
erasable opticals 


OMP., 
ЖАСАТА а 


Тһе SCSI Professionals 
8801 ENGLE ROAD, CLEVELAND, ОН 44130 


APPROVED 


Мете C omostisle 
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SAME DAY SHIPPING 


R & R Electronics 
6050-X, McDonough Drive, Norcross, GA 30093 
(404) 368-1777 * Fax (404) 368-9659 
Prices subject to change without notice 
SIMMs add $2 for SIPP 
1Мх9-80 5 256Kx9-80 
1Мх9-100 256Кх9-100 

1Mx8-80 74 PS/2 
1Mx8-100 1Mx9-70 


256K-70 64x1-10 

256K-80 $2.50 64x4-100 
256K-100 $2.25 256х4-80 
2564-120 32.10 — 1Mx1-100 
256К-150 52,00 1Мх1-80 


8087 5 80 80347-5Х 
8087-2 5115 80387-16 
8087-1 $165 80387-20 
80287-8 5185 80387-25 
8028710 5210 80387-33 
80287-12 5285 80287-6 


< 800-736-3644 
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e Intel 8037 AH-BASIC CPL 
e PRONI nroyrammer 
ж cA requires 5X Supply ғыз 
a Enhance Meron трпи 
Supports JR cris 
nb nat! aor ЗАА 


ӘНІ өлік 8228.00 QTY 1 
Call Now! (603) 469-3232 


“ 


ЖТТ 


тРЕП51 8057-6052 produit? Сн Тоу 1 
PORT АТ $5595 and BOGIES? BASIC 


ye 5295. _ ed 
| Binary Technology. Inc. + 
Ей ba z^. Қ) e eee T TIE = 


COMPLETE 68000 


ONLY $295 
Your PC and an EPROM programmer are the only 
development system required, On board Forth 


development language will also launch С 
applications. 


” BMHz 68000 © +51 only power up req. 
a up to 128K НАМ & 256K ROM onboard 


VESTA TECHNOLOGY, INC. 7100 W 44th Avg eSuite 101 
Wheatridge. CO 80033 © (303)422-8088 = VISA & MC 
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EZ-ROUTE VER 


SCHEMATIC TO PCLAYOUT 5500 


INCLUDES AUTO ROUTER 


EZ.ROUTE Version II from AMS for IBM РГ. PS/2 and Сот: 
palibles is an integrated CAE System which supports 256 
layers, trace width fram 0,007 inch to 0.255 inch, flexible 
grid. SMD components and outputs on Penplottars as well 
as Photo pletters and printers 

Schamatic Capture 5100 PCB Layout 5250, Auto Router 5250 

FREE EVALUATION PACKAGE 
30 DAYS MONEY BACK GUARANTEE 
1-800-872-3733 or [305] 975-9515 


ADVANCED MICROCOMPUTER SYSTEMS, INC. 
1321 NW. 65 Place - Fi. Lauderdale. FL 33308 
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l Protect your computer and eliminate down- 

И time caused by liquid spills, contaminants, 

B environmental hazards, etc. with VIZIFLEX 

| SEELS - the only keyboard cover that: 

Д Remains securely in-place during the 
operation of the keyboard and will not 
interfere with computer performance in 

g anyway 

ll * is designed to "Form-fit" to the exact con- 
tours of the keyboard to provide superior 

Ш tactilesensitivity & feel for individual keys. 

>, Consists of Ultraflex™ material, a trans- 
parent, flexible “film” which allows all 
"markings" to be clearly visible. 


ll viziFLEX SEELS are the only keyboard covers 
B for your computer! 


| c a шз. 


VE. Lafayette бт наскепзаск NJOTPOT | 20% 487-8080 
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u^ PAY мге TOTAL SOLUTION 


^ | SAMSUNG S2000VE 


AN Mountain j | ` | қ 4 p». А. 10 МН2 € 640K 


SEAGATE 20MB Hard Dnve w Controller 


MOUNTAIN арый interna: , 5385 n Р " B SAMSUNG Amber Monter 
МОШТА LAE йет! ‚ BET. 75 7 h 
MOUNTAIN 150M Ейзваїе BLE à i tolan Graphic Сага даг 
MOUNTAIN 322 Meg Extemal 3545 БП ] VeL vd ЕН қызы алла "ысқақ Ы ku M е 
MOUNTAIN 2 2 Сулла... 45830 | 

PACKARD BELL 656 
RWIN 145C 40405 Interna: P Enhanced Keyboard @ DOS 33 


Ә 28512MHz Microprocessor © 640K 
SEAGATE 40MB Hard Dnve w Controller 


IRWIN 2080 BME mema Pe 


TE CDW Sells 


WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE NOW! 


ғ 


ье АЛИЯ УР 


ғылт gd 
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WE SELL NAME BRAND TEMS FOR LESS! 


In Illinois 


(708) 498-1426 (708) 291-1737 


Crem cad 
ema yes д "Л! 


FAX 
TOT ad wok 
қта ot Atem 


"ces 


AWIN 245 AT ОЛА Exiamal......... ATL 
IRWIN 7455Р 40М8 External 2498.98 | ч PACKARD BELL VGA Са 
FINI ESS GOMB Едет. TEET AAS PACKARD BELL 8541 VGA Montor 
RWIN 285A BDMEB Еметші АТ п... ; „д.а 
АЛМ БА51Е 250МВ Еме... „1077.96 — Жаа 
IRWIN 7875P 120МВ Enema s7 АМО SERVICES YOU BETTER 4% "e... тае 
е r2 "| il > P : F 7 
COMPU E c——— IT Mi n NTE |. NOVELL NETWORKING | SOFTWARE | 
| SOFTWARE STARTER KTS | w FECT А5 5o ЕС, 
„ашы дды жатр... БАШ 7 LQS10....-ALLEPSON ^ | Eniry-Level 286 Starter K 4 Users. CALL | ADUE раан 257. 87 75 
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Circle 323 on Reader Service Card 
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YOUR І.С. SOURCE 


(INFRA-RED) 
А low power collimator pen containing a 
MOVPE grown gain guided GaAlAs laser. 
This collimator oen delivers a maximum 
CW output power of 2.5 mW at 25° 
These collimated laser sources are 
designed for industrial applications 
such as data retrieval, telemetry, 
alignment, atc. 
The non-hermetic stainless 
steel encapsulation of the pen 
is specifically designed for 
easy alignment in an optical 
read or write system, and 
consists of a lens and a 
laser device. The lens 
system collimates the 
diverging laser light, 
The wavefront quality 
is diffraction limited. 
The housing rs circular and precision manufactured with a 
diameter ої 11.0 mm and an accuracy between + and - 11 m. 


HST-RRICE-$189-00 OUR РАСЕ $39.99 
+ QUALITY COMPONENTS...LOW PRICES SINCE 1983 + 


(INFRA-RED) 

Designed for general industrial 
low power applications such as 
reading optical discs, optical 
memories, barcode scanners, se- 
curity systems, alignment, ete 

Тһе gain guided laser is con- 
structed on an n-type gallium 
arsenide substrate with a Metal Or- 
ganic Vapor Phase Epitaxial prac- 

ess (MOVPE). 
The device 15 mounted in a 
hermetic SOT148D encansula- 

tion, (diameter 9.0 mm) 

The 581082 is standard 
equipped with amaonitor diode, iso- 
lated from the case and optically 
coupled to thé rear-emitting fascet of 
ihe laser, This fast-responding moni- 
tor diode can be used as a sensor to 
control the laser optical оір level, 


LST-PRIGE-$28-00 OUR PRICE: $9.99 
+ WE CARRY A FULL LINE OF COMPONENTS! « 
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IN CALIFORNIA: 818) 341-8833 
ORDER BY FAX: , 818) 898-7975 


356 BYTE • JUNE 1990 


Little Giant 


C ы Santraller 


This shirt pocket 

sized computer 

interfaces di- 

rectly te the out- 

side word. Use 

it to control any- 

trung, Instantly © 

programmable 

with your PC 

and our Dynamic С. НОМ and battery backed 
RAM tà 1024k bytes. А Channel, 10/12 bit, A/D 
with conditioning. High voltage/currem drivers, 
Battery backed time/date clock. Watchdog / power 
iall. 4 serial channels. 24 parallel paris. Timers. 
Integral power supply. Terminations for field wir- 
ing, Expansion connecter, Plastic) metal packag- 
ing available, OEM versions trom 5199,00 


2-World Engineering 
1340 Covell Blvd., Davis, CA 85616 


(916) 753-3722 
Fax: (916) 753-5141 


Circle 341 on Reader Service Card 


BORT- 


E c. "EXPRESS - 


Circle 154 on Reader Service Card 


96 LINE 
I/O BOARD 


* For IBM PC/XT/AT 

• 96 input/output/ 
bidirectional lines 

* 8 interrupts shareable 
and selectable 

е Dipswitch addressing 


(214) 559-7175 


ENTRUM 
n ESEAnCHI 
4514 Cole Avenue, Suite 600 


Dallas TX 75205 
Fax: (214) 528-4638 


Circle 53 оп Reader Service Card 


PC Communications 
Coprocessors 


Cur cammunicatians coprocessars offload serial and 
parallel communications tasks fram PEs used in 
dedicated applications. А5232 and A5485 siyle 
communications. Easily programmed using C. А 
memary mapped interlace to he host PC allows high 
speed data transfer and simple buffer schemes. 
From БАҚ to 512k ol memory local ta the coprocessor 
but accessible tram the host PC. Used in many іп» 
dusinal and business systems ta dramatically im- 
prove performance compared to standard PC serial 
port implementations, 


Z-World Engineering 
1340 Covell Blvd.. Davis, СА 95616 
(815) 753-3722 
Fax: |916) 753-5142 


Circle 342 on Reader Service Card 


Terminal Emulation 


TEK4105/4010 & 


* Tektronix 4105 
а Jektronix 4010/4014 i 
* /7320 VT220 "T ay CY 
* Picture filas Er ey 
* VGA and EGA support 7 
* High resolution hardcopy 


VT320 

4 VT320, VT220 VT1O2 emulation 
+ File transfer 

“ 132 column modes 

+ Color Support 

* Hot key 

* Extensive network support 


Diversified Computer Systems, Inc. 


3775 rs Avenue Sure 18 
Boulder CO 80301 (303) 447-925! 


Circle 97 on Reader Service Card 


There is a Difference. 
Lifetime Free Updates 
206-3 


ЕР-1140 


A prograramer 15 nor just another programmer, That is 
why BP Microsystems is commited to bringing wer 
customers the highest quality programmers ai an 
attordebie price. This commitment is siden in our 
EP 1140 E EPROM programmer supporting thousands 
olih, 2S, 32 and 40 pin devices, А ип model. 
EP-1132. is available also for 995. et all of eur 
programmers include future chip suppor! ai ne charge 
and an ийси шола money back guarantee 


BP hicrosystems MICROSYSTEMS 


1-800-225-2102 


(713] 461-8430 


Circle 43 оп Reader Service Саға 


“We Accept International Orders. 
Universities and Government Agencies 


неш санара 1-(800)-532 


INTERNATIONAL ORDERS: (714) 251-UNTX 
(714) 251-8 6 89 
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Circle 19 on Reader Service Card 


Data Acquisition 
and Control 


Latched Digital Input:Eight 
optoisolated inputs. This board will read 


inputs and hold them for the computer to | 


read. Catches inputs which might be 
missed if the computer is "otherwise 
PUMA Use for debounced switch 
14-157: $85 
MicroChannel Adapter: Adapts 
the bus of a PS/2 MicroChannel 
computer to the A:Bus. Controls up to 25 
A:Bus application cards. АН-170: $93 
32 Channel Multiplexer: Switches 
up to 32 channels to a single common. 
Will operate as 16 channel differential 
multiplexer. MX-155: $83 


Popular А-Вив Boards 


Fast 12-blit 8- channel A/D 
converter: 1048 conversion time. 
Variable gain amplifier for low level 
signals. Resolution to « 0.007 volts. 
FA-154: $179 
Single Board Computer: A-Bus 
compatible 11 MHz CPU board with 8k 
RAM, 16k ROM. Programmable in BASIC. 
Optional battery backup and 64k RAM 
upgrade available, SP-127: $189 


12 ВКА to D: Analog to digital 


| converter with variable gain amplifier, 


Resolution 0.001У. Integrating type. 
Conversion time 1305. Expandable with 
MX-155 multiplexer. AN-146: $153 


Relay Card: 8 individually controlled 
industrial relays each with status LED's 
(3A at 120VAC contacts, SPST). 
RE-140: $142 


24 line TTL 1/0: Connect 24 input or | 


output signals (TTL 0/5У levels or 
switches). Variety of modes. 

DG-148: $72 

Digital Input: 8 optically isolated 
inputs. Input can be 5 to 100V voltage 
levels or switch closures. — IN-141: $65 


Counter Timer: Three 16 bit 
counters/ timers. Use separately or 
cascade for long (48bit) counts. 


[| CT-150: $132 


Smart Step Motor Controller: 
On board microprocessor controls four 
motors simultaneously. Uses simple 
English commands like "MOVE ARM 
5С-149: $295 


The A-Bus works with: ІВМ 
PC/XT/AT & compatibles; Commodore; 
Apple; TRS-80. 

Macintosh and most other computers are 
supported by our serial adapter. 


Call for new 1990 catalog: 
(203) 656-1806 


Mon-Fri 9-5 EST (or Fax 203 556-0756) 


ЖА ALPHA Proces 


242-B West Avenue, Darien, СТ 06820 


358 BYTE * JUNE 1990 


@ Auto. switch 
ә Voice-quided 


ә Compatible w all 800) 292-7771 
phone & FAX ue" l 00) M/C 


бе Avo Ом 
GEMO "NSSTAMERICA А 
(714) 855-0727 
Call ar FAX 


Cross-Assemblers as iow sss% 
Simulators as iow as зао о 
Cross-Disassemblers x 
Developer Packages 
as bow as $200 Сіз £50 Ой Sav ngsi 
А Мам Project 


Gur jing olr таста pio 117 Db Ta M ж фаху їп ыза аға hun Татан 
ma uding соғы ығы! assembly and ылги әншімен fas 


Get It To Markei- FAST 


ait ип tha hardwara i3 "nia 12 den ur Боха. Dur 


Don't w ug 
eru al сал tes: your program н Бака e Тагтаа js Eus 


Мо Source! 
A minor glitch nas new ug n та ттт аг Р ad you can't find the огде! 
Бен. program. ne of Пилат шал halg you га-сы Іле 
arginal assembly тнай source 


Set To бо 
Buy ou г Ожар? ESOS ие та реи ume your poss КУТЫ iet to work * 
уйш be ready fot anything 


Quality Solutiona 
Poise пы ben providing quality seiutons far mitrapracessor 
рісті snc 15385, 


BROAD RANGE OF SUPPORT 
a Cumail we tupon fe Tolg mE “eGo CDER amies (wd 
тоға in Пеуінортет!!) 

a BJA) al 2096 
de діа ESHCT! Mes ael 28 
) cla Mee Teor hose (066 a 
Poca Бес ei 8060 B6 Log 250 E 
Pitch) Де 162 Нун BA Meta БАТО ini tel T 
т АГ products requin an IE M PL, оғ итпасріе 

So What Are You Wating For? Call us: 
PseudoCorp 


Proj fessional Development Producti Group 
Tis Thimble Shoals Blvd. Suite Е 
Мерс News, VA 23606 


(804) 873-1947 FAX: (804)873-2154 


Circle 248 on Reader Service Card 


How to Protect 
Your Computer 


And Make It Last Longer 


FREE mones making literature What seu need. | 
нк know about LPS — uninterruptible power | 
««ems. How te get complere protection from | 


power line prabiems, SU WA w T8 КУА models 
trom the world’s idurgest manufacturer. of 
single-phase UPS. 
Best Power Technology, Inc. 
РО, Bos 280, Nevedah, WI 54645 
Toll-Free 800-356-3794, ext. 3866 
See us at Comdex - Booth 253 


Circle 38 on Reader Service Card 


CORTE Xcorporanion 
MASTER CONTROL 


For industrial Control and Multiple 
File Server Applies om: Control up 
to 16 CPU's wit 
and Keyboard! 


h a single Monitor 


* Units to Control from 2 to 16 CPU's 

* Enclosed Keyboard Drawer and 
Monitor (5 inch screen) 

* 16 Gauge Steel Hack – mount 
construction, Double-plated 

* Black Anodized Aluminum 
Faceplate 


СОНТЕХсояғоватон 


(612) 894-3354 • Fax (612) 894-2414 
12274 Nicolet Аме 5." Bumsville, ММ 55317 


Circle 68 on Reader Service Card 


68НС05 AND 68HC11 


IN CIRCUIT EMULATORS 
The TECICE-HCO5 and ТЕСІСЕ-НС 11 are low 
cost real time in circuit emulators for the Motor- 
ola 68HCO5 and 68HC11 families of single chip 
microcomputers. Any host computer with а 
serial port and terminal emulation software can 
be used with these emulators. Complete dewelop- 
ment system sottware is included far MS-DOS 
based computers. The base prices are 51,195 Тог 
the НС05 and $995 for the НСІ 


TECI THE ENGINEERS 

E C É COLLABORATIVE. inc 
RAS3, ВОХ BC  — Banen. vermont 05822 

Phone (802) 525-345 FAX (802) 525.345] 


Circle 109 on Reader Service Card 


555 05/ HO 4.2 MB E BLUE- E 


TE 


5, 25 25 WD L 7 T SEL Sees A lia, BLACK 
3 


LATE 
-= 


yp Ds, 0б 360K. INCL Senes ан 


пе 01 1000 — ZI... ЦЕ OF 20 


3 5” DS/DD 720K (1MB) 


REMIUM C JUALI TY BULR lois of 50 — 35t 


3,5 E ud 120K ( (1MB) — SONY BULK 
ot of —— 80% 


TOOM TT "T Int. X. Malen «ІР Pus 
External . 5 108. (ну байк 


XT 
"TT ‚да а ль 
za тшт 2: 


-— 
= 


$00 288.8025 


12132 Sherman Way, М. Hollywood CA 91605 
CALL OR MAIL (ITY TT а. EE 


Circle 23 on Reader Service Cand 


Екра/ғ25 Wage ola, sting "ne 


Operates ‘our dil'erant telephone 
Devices OF One une 


Operates оғ single 2r mulnidie lise s Use with zr wilhigu! answering 


phonesystem- 

Processes васп call alter first ring 
Жартас Swit hing Ig fas 
angsenng Matting anc phones 
Screens each call for auto-dialing 
(ах 10725 Of rayer&e Modem toneg 
Automatically transfers хосе calls 
10 Phone syater 

Tone or pulse [ri lary) transfer io 
lax 

Hemoie long actress Io tar ang 
auxiliary device (PO ше. 


Now connect printers and computers without cables by using existing AC power lines MPLI 
why pay for cabling that's already there? Equipment can be anywhere in a room ar even in CO UTER MODEM ......... 
different rooms. Add as many computers to the printer network as you want by just PRINTER MODEM ............. 


plugging in another Cablae-El 


d | = 7 ы = Е PE ш - 
ЖАГ =] = pP ҒАМ 74k ~ р -— _ 
ПМ м WU em ЫМ | m 1 i | gem | | ре =| 
F La | ы т F 1 | Ё əм | 4 pu І = т | | ! "i =k 1 1 ғ е в = 
Brainstorms ASAP TF 505 
қа ee How The ASAP TF 505 Works 
months When the TF 505 is connected to your telephone line, it will answer each 
* User programmable features incoming call on the first ring listening for an incoming fax signal (beep tones) 
» Programmable secur t, codes for transmitted by most fax machines, |f the “beep tones" are heard. the call is 
Sumlaty Oppe and fas immediately transferred to your fax without ringing your phone. All other calls, 
а Mo announcements to an'u&p including fax calls without “beep tones" will nng through ta your phone(s). 


“осе callers 


These calls сап also be transferred to your fax from any extension phone. 
When youre away from the phone, a caller can leave a message on your 


machine 
- p ; ё 
. Риони ing access with busy ап uana machine and also transier to your fax. Ifananswering machine is not 
ышта! to &xjengmgne wile las or used fax calls without беер tone signals are automatically transferred to your 
PC 19 muse fax on the second ring 


* Marmai phone use $ not.nhibpited 
"Ыс Switches Ta turn on ar pl! 
» Ашта, nng о to phones 


Aulorgiic reser aller Lower одақ 


Always on ling 10 accept switching 
commands 


— wn i! power fails $8 00 to $1 400 per yea r! 


.and you save 


Dealer Inquiries Welcome 


minator . Мо special tools. expensive cables ог exorbitant r 
installation costs, Adds another dimension of flexibility and convenience when laying сит, ONE COMPUTER MODEM AND 


adding to or just moving things around in new or existing offices. With Cabla-Eliminators, ONE PRINTER MODEM ........ 3279 
when printers, plotters or Әбілір uae аге in the wrong places, jus! move them and plug TWO COMPUTER MODEMS AND 
them in. Since special software 15 not required, Cabla-Eliminators operate with any ONE PRINTER MODEM $399 


computer or printer equipped with the industry standard Centronics compatible parallel 
printer port. Additionai computers can be added to the Cabla-Eliminator printer network at 
any time and, in addition, two separate and independent networks can operate simul- Dealers Inquiries Welcomed 
lareously on the same AC power line circuit 


E E: 
ҮТТЕ Eliminator | «Easy to expand 


— «Nothing else to buy 


| | t 
тота тт UT ар 
a са & g 40 


«Мо software to install 


-------- «АП piug-in installation 


————" 
*Plugs into any AC outlet | 


| Cable- Eliminator 1 | 
| жтт OM тт AGE | 
«Complete and ready to use es | 
| "тегу юлт | 


«Ноок up several computers о G | 


to 1 printer 


латы 
| 


m T: 


SEAGATE 


42 pm d " 


?0MB: ST-225 KIT w/WD В БІТ CONT, $262 
NCLUDES CABLES & SOFTWARE 

JOMB: ST-251-1 HALF HIGH 28ms $367 
OMB: ST-251-1 HALF HIGH 28ms 5503 


OFTWARE 


CSI 


NCLUDES CABLES & CONTROLLERS & 


BMB: 5Т-157М 3.5", HIGH SPEED 28ms 


5415 


OMB: ST 296N HALF HIGH, 28ms 52515524 


ARD DRIVES 


ІНСНІУЕ 


HORT CARO 


CAAD DRIVES 


FI 228 MF 3000-AT EXPANDABLE ТО 


РІ 244 |/0-500-AT PAR-SER-GAME- 


ON A CARD, PC/XT 


 124C0-20 21MB. 40ms 5283 
G 13BRCD-30 33 MB, 33ms 5345 
G 157RCD-50 49MB, 33т5 5425 


= BACKUPS 


= ges ышы — ш 


А 5540XL - 40MB INTERNAL ТАРЕ DRIVE, 


ADAPTEC 


AD1540 16 BIT INTELL SCSI HOST 
ADAPTER 1:1 $303 
AD1542 16 BIT INTELL SCSI/FLOPPY 
HOST ADAPTER 5325 


WESTERN DIGITAL 
140200 AT 16-ВІТ HARD DRIVE 


CONTROLLER 5104 
WO206 AT 16-BIT HARD FLOPPY 
CONTROLLER 5125 
WD2186 AT 16-BIT HARD DR CONT 

111 INTERFACE 5125 
WO216 AT 16-НІТ HARD FLOPPY CONT 

1:7 INTERFACE $147 
WD252 AT 16-BIT ESDI HARD DRIVE 
CONT. 5213 


RDS 


S w/SOFTWARE 5209 


SUPERFAX-CALCULU 


IC-STREAM SOFTWARE 3345 

А 5580XL - BOMB INTERNAL TAPE DRIVE, 

IC-STREAM SOFTWARE 5492 
| MULTI-FUNCTIONAL -1/0-САНО | IDE! 

FI 224 MF-100 5-PAK CARD OK, ATI 

AR-SER-GAME-CLOCK 579 АТ 1307 VGA WONDER 256, 16 ВІТ, 


VGA-CGA-EGA-MGA ANALOG & TTL 


5146 1024x768 527B 
AT 1310 V GÀ WONDER 512, 16 BIT 


VGA-CGA-EGA-MGA ANALOG 5 TTL 


$62 1024x768 5345 
Circle 193 оп Reader Service Card (DEALERS: 194) 


Т A AE T 


MEMORY CARDS | MONITORS 
DFI 260 MEMO 2000-AT 18 BIT. 2MB NEC 2А 
ABOVE BOARD WITH OK 592 NECS3D 
ОР! 264 MEGABIT 2MB, 16BIT EMS 40 Г re 
ABOVE BOARD OK FOR 286 & 386 $125 | = PHINTEHS/LASERS 
PANASONIC KX-P1124 
| MATH CO-PROCESSORS BROTHER HL-B LASER 
L T сайы mines EM PANASONIC 4450 LASER 
INTEL ms as Sapia BE LUN 
B0287-10MHz 5252 KEYBO, ‘RDS | ОНА WERS 
ыды Len УЕ 594 CLICK & NON-CLICK 
80387-20MHz $424 DRAWERS 
80387-5Х 5345 | M 7 
"Prices subject to fluctuate POWER SUPPLIES 
= = —— eee ae — XT 150 W 
| VIDEO CARDS ү | BABY AT 200 W 
PARADISE TOWER AT 230 W | 
PAR 500 BASIC VGA CARD VG4-EGA-MGA Шеттен Saori SYSTEM 
6402480 256K RAM $141 8 ic шг а cei al! cs 
PAR 560 VGA PLUS CARD. VGA-EGA-MGA TRIPP LITE 
800x600 256K RAM $177 BC-200 WATTS 2 OUTLETS 
PAR 580 VGA PLUS 16 CARD. 18 BIT VGA- BC-325 WATTS 4 OUTLETS 
EGA—MGA 800x600 $230 BC-450 WATTS 4 OUTLETS 
PAR 620 1024-256 VGA CARD. 16 BIT VGA- BC-750 WATTS 4 OUTLETS 
EGA-MGA 1024x760 $250 BC-1200 WATTS 4 OUTLETS 
PAR 660 1026-517 VGA CARD. 16 SIT VGA- — a na 
EGA-MGA 1024x760 сзи ( SCANNERS _ 
FULL PAGE + INTERFACE KIT = 
JODEMS SCANNING SOFTWARE 
US ROBOTICS — CABLE 
SPORTSTER 1200, INTERNAL 1200BP5- 10 FT. PARALLEL 
HALF CARD w/SOFTWARE 583 15 FT. PARALLEL 
SPORTSTER 2400, INTERNAL 24008Р5- 25 PIN SERIAL - 10 FT 
HALF CARD w/SOFTWARE 5147 AT & АТ MODEM 


WE'RE OVER STOCKED САП 800-654-7762 


CONDITIONS: ALL NEW WITH 6 MONTH WARRANTY—WILL NOT BE UNDERSOLD— ‘LIMITED TO STOCK ON HAND 


түлік тұң ж 
WANGTEC-60MB-TAPE ВАСКОР | oT 0% 


24900 


* 65MB per minute • Wangtec 5099EN24 drive 
e Wangtec 8 bit (1260 controller е Software е Menu driven 
* DC600 cartridge Easy installation 


List 999% Your Price 49990 


b 
eh 


a 300 ОРІ е 16 Secs per page • 32 Level Gray Scale 
e 1 year warranty * Ready to go Interface card and cable included 
List 1595 Your Price 79909 
OCR ,.. , ,..1999" РС Paint Ву Z-Soft 165 . 


OPTIONS: 40MB backup no controller . .. 


2400 BAUO INTERNAL MOOEM ZOOM 12HZ 
* Fully Hayes Compatible е Addressable COM 1.2,3.4 е Compatible with ІВМ РС, XT, AT and Compatibles 
• Full Duplex Operation with Software е Auto Dial/Auto Answer. . List 1990 Your Price 89° Each 


ШЕ Eo 71084: [чын Гю 
ү mdi ет Ready to go for IBM - Type Machine pum 
esktop ‚ 
$саппег List: 109500 Your Price: 49900 "-— =. 


STANDARD FEATURES: 300 DPI - Allows for the creation of high resolution graphics/text. Automatic Sheet 


Feeder - Efficient document handling. Image Input - Sheet or card (up to 5 sheets can be set with the built-in 2400 BAUD EXTERNAL MODEM : Фи List 29999 Your Price 10908 
Automatic Document Feeder) Scanning Speed - 12 seconds/page (at 300 dot/inch) 6 seconds/page (at 150 VGA 14" MONITOR 
dot/inch) Gray Scale - 32 shades either pattern or 2 shades. • 31 Dot Pitch е 3 month warranty « Samsung * Demo units. . . List 699° — Your Price 279% 


DPTIDNS: РС Paint By 7-Soft 165 79% РС-ОСА Software 149% ^ Super Fax by Calculus 249% EGA Card 640 x 350... . 8900 МСА 800 x 600 16 Bit Cara 11900 


050115] 11. рүн ку ру i 
рр Ы РАН... 


нік бир Fa е ---- ЗІРР/ЗІММ МООШЕЅ Bé — a E Your 
Part # Model # Low Price Description Part # Model # Low Price 


Description - Г Шы нш жа йш 1 т. 
1MB Add-on Module 113131-001 386/20/25/20ғ/286Е 23900 Description 150Ң5 120858 100NS BONS 60NS 512K Upgrade ЗОР 5348 30/286 ggee 
1MB Add-on Module 113646-001 Deskpro 3865 23900 64 x 9 IBM 5% 299 34" 39" - 2MB Upgrade 30F 5360 30/286 29900 
4MB Add-on Module 113132-001  388/20/28/20E/286E 529 256 х 8 Apple ie 244 — 299 — 399 _ TMB Module 6450603 ЖЕТЕ а rc 
4MB Add-on Module 112534-001 Deskpro 3865 52992 256 х 9 ІВМ 1490 19% 200 220 5900 2М8 Мойше 6450504 70-E61 & 121 26900 
1MB Memory Exp. Bd 113644-001 Deskpro 386/20e 46900 1Meg x 8 Apple — 85% 9500 9000 — 2MB Mem. Board 6450608 70-A21 29900 
1MB Memory Exp. Bd 113633-001 Оеѕкрго 3865 4690 Мех 9 IBM — М 89x дды 10900 a --—- 3 қ 
4MB Memory Exp. Bd 113645-001 Deskpro 386/20е 114992 4Meg x 9 ІВМ == - — 79900 80900 1МВ Mem. Board 6450375 80-041 369° 
4MB Memory Exp. Bd 113634-001 Deskpro 3865 114990 а а - а 2MB Mem. Board 6450379 80-111 & 311 56900 
1MB Memory Exp. Bd 117428-001 286E 46900 — -INTEL СОРАОСЕЅЅ085:::__ 2MB Exp. 8MB 6450605 70/80 124900 
4МВ Метогу Ехр. Ва 117429-001 286Е 129900 ГАР 4. 1 eee окка Ыз лай ат. шшс ой най el ЕД - 
1MB Upgrade Bd 110235-001 SLT/286 46990 8 Bit 32 Bit RAM CHIPS C —= 
4MB Upgrade Bd 408070-001 386/16 429980 8087 5МН2 or less 885° 80807-16 16МН2 09 ee ү 
та кш па On Р, аа ad у... 3599 peseription 150NS 12085 1004$ 80NS 70М5 
16 Bit eX à ou 45900 64 x 1 Кт "m 448 209 245 I. = 
80287 MHz 129% н Н: 5590 64х4 er 39 ai" 45 55 - 
lMeg 189% 2Meg 289% 4Meg 419% 80287.58 MHz 1800 80357.5Х 29900 256 x 1 * о 200 250 2% 215 4% 
HP ПР 10499? НР LASER ЕТІ 14998 НРІІ 179986 80287-10 10МН: 218% Above Piggyoack 512K 1999 — 256x4 (ү - neo 125 1% 313% 
All memory boards expandable to 4 Meg. 80С287-12 Laptop 2898 ехр2 Meg #4220 1 Meg x 1 = 5% 645 695 795 
fot ] 48 . | 
Мас Let- | 


BERNOULLI BOX EXTERNAL 
• Two 20 Meg removable drives е Uses 5% removable cartridges 

е Use SCSI interface compatible with all MACS 

ША -. . 2299€ Your Price.. 2... 99900 


ii 85, 
To DOs 3:1 НОГ BASIC 12: 


* MS Dos 3.1 with GW basic 


е 360K full height drive е The original 18M drive 
List 1998 Your Price 799% 


тшшшер нши рене рер 
..1. SUNB PUR МАП 
BE IURI so ca bh bord Ы Ваай 2 
80 МВ HARD DRIVE KIT BY EVEREX 

* 80 MB for MAC ІІ & SE • EMAC 8010 е All installation manuals. 


cables & software included List Price 149599 Your Price 74900 


м 
S COPROCESSORS 


£25 Thousands in stock & lowest pricing available e Packaged with great documentation from АТ & T 
em SO Не ЗЕН % List 9990 Your Price 2990 each 
{ j j 00 аа a ae 3 я 13 a0 3 rere m. 


* Cut sheet feed guide List 99% Your Price 1909 


Buy LOTUS 1 2 3 & Get Always FREE 


m —Á— — ài — —— À—— — A  a— ---- 


С —JdNIEL-OP Version 2.015% List 49500 Your Price 19900 By C. ITOH кишини 
Ui ee T 00 DAISYWHEEL PRINTER — 
oK D.Z Mito SIRE tard € Pat no. 420 Lotus Metro 10 List 85 Your Price 2900 each S P 
MANUFACTURED ———— uem 
List 545990 Your Price 14920 Why pay $1149 for a C.Itoh l= 
ше Pre = егі ТІНІН lie ale: 2 жб, шай, d ih a IER 4 
—-tFte-euFHWAR • % card PC, ХТ, AT compatable e Text card only STARWRITER™ F-10 


List 69° Your Price 800 When our 40 cps letter quality daisywheel pnnter from the same 


PFS PROOF: PFS GRAPH: 


* typographical errors PFS GRAPH you can produce manufacturer is оу. — (ist Price 12499? — Your Price 39909 
• repeated words bar, line or pie charts of OPTIONS 
* misspelled words presentation quality in just 4 * 6 ft. $епа! Cable ; 5 1900 
* irregular capilitaztion minus. • 2400 baud internal for PS2 е For models 50/60/80 e Bidirectional Tractor 9900 
• retains original text enhance- • Values or automatic percent • Auto dial е 2400/1200/300 baud rate • Auto answer e Serial to Parallel Converter 9900 
ments in corrected copy calculation . с Y 00 "^ ———— 
* allows you to add words « Automatic scaling List 3999 our Price 149 
beyond its 100.000 word ° Up р 4 compatable bars 
dictiona and limes sO ee | АЛШ ОТА! Ы, | С 
e gives = help screens at e Automatic date labeling a 2.17 Т color graphics е Parallel port e Manufactured by STB 
the touch of а key • Automatic pattern fill or RAMQUEST II: List 99 Your Price 2900 


color graphics 
List 99% _Your Choice 19?* each 


* Memory card for PS/2 models 50 & 60 
* Comes with 1 Meg of Ram expandable to 2 Megs (uses 256K's) 
е EMS 4.0 compatible 8 05/2 е Ram disks, disk caching & 

print spooling software included 


ГЖ ТИ: авара ел I a c Тағы 


71 -——— 10-МЕС - Lef - 


° Ful HT • 60 day warranty • 10 Meg 51412 


• 512K memory expansion board for ІВМ АТ • Model 6450203 ІВМ Comroller Caties à 3 is Б... 
List price 3959° — Your Price 6900 T (BUE 


* 512К expandable to 2 Megs for ІВМ AT е Model 6450343 8088-10 80286-10 80386-20 € x aiat a Disco] уй 
List price 4998 Your Price 890° 256K exp. 640K 640K exp. 1Meg 1Meg exp. 8Meg * Write or edit text based business reports as documents 
524908 55494 1299€ * Advanced page preview to Save time 


е Organize format & merge info from other software 


All systems include 101 Keyboard, Power Supply. Case. 
List 495€ Your Price 14990 


Motherboard, Drive & Memory 


2 Meg 2799 4 Meg 44900 8 Meg 849% 


ORDERS ONLY | ў 
SE HABLA ESPANOL ND SURCHARGE FDR MC/VISA/AE NEVAD A ! a 
800-654-7762 a WE ACCEPT INTERNATIONAL ORDERS TERMS: CUPITER | Computer 
TECHNICAL / CUSTOMER SERVICE / ORDER STATUS: « WE ALSO PURCHASE EXCESS MC e VISA е COD CASH e МЕТ "CORP. 2 | 
702-29 4-020 4 INVENTORY—FAX OR CALL Purchase Orders trom Qualified Firms | 
Personal Checks е COD add 55.00 = 
s MEMORY PRICES ARE G р 

РАХ 702-294-1168 AGAIN — CALL FOR CURRENT PRICES 20% Restocking Fee on Retums Within 15 Oays à : se шсш 
Trademarks are Registered with лей respective Саз Prices Subject lo Change “ NO SOFTWARE RETURNS No Refunds Alter 30 Days 1000 Nevada Hwy. • Unit 101 аа: 


All Products 90 Day Warranty unless stated otherwise. Boulder City, NV 89005 SHIPPING: (min 625) UPS 


360 BYTE JUNE 1990 Circle 210 on Reader Service Card 


PROMPT DELIVERY!!! 


© SAME_ DAY SHIPPING USUALLY 


OUAN ONE PS CHS SHON" for APRIL 29 1990 


DYNAMIC RAM 


1MB COMP DeskPro 386 20 $295.00 
SIMM AST Prem386 33Мп2 225.00 

1Mx9 

256Kx9 

1Mx1 

256Kx1 

256Kx1 

256Kx1 

256Kx1 

64Kx4 

41264* 64Kx4 


EPROM 
27С1000 128K«xs 200 ns 
27512 64Kx8 200 ns 
27256 32Кх8 150 ns 
27128 16Кх8 250 ns 

STATIC RAM 
62256P-10 32Kx8 100 ns 
6264P-12  s8Kx8 120 ns 
6116АР-12 2Кх8 120 ns 


$250.00 


ІТ 2С87-20 ИТ 2С87-12.5 ІП 2C87-10 
5275.00 
80287-8 80387-16 80387-25 


5315.00 
$110.00 $210.00 80387-20 80387-33 


UN 
8087-2 


о 
MICROPROCESSORS 8) 267.4 INC 


SS Ок шшр Fd d es кегі 


таз 


x 
• 200 or 100 MHz max samp. rate (6 channel) 
“24 Channels (50 MHz), Timing and State 
* Optional expansion to 72 channels 
* 16 Levels of triggering 
* 16K samples/channel (6 channel mode) 
* Variable, TTL, or ECL threshold levels 
* à External Clocks and 11 Qualify lines 
* FREE software updates on 24 Hour BBS 


$1299 -LA27100 (100 мн: 
$1899 - LA27200 (гоо мн) Pods and Sofware 


Call - (201) 994-6669 

Link Computer Graphics, Inc. 
46 4 Sparrow Dr., Livingston, NJ 07039 

FAX:(201)994-0730 


Circle 170 on Reader Service Card 


031/51 
Single Board | 
Computer 


599 


А fast and inexpensive way to implement 
an embedded controller. 8031/32 
processor, 8+ parallel /О, up to 2 RS232 
serial ports, +5 volt operation. The 
development board option allows simple 
debugging of 8031/51 family programs. 


HiTech Equipment Corp 
9400 Activity Road 

San Diego, CA 92126 
(619) 566-1892 


Circle 147 on Reader Service Card 


X25 SDLC 
оис HDLC 


ADCCP PAD 


* C source code 

* ROM-able 

* Full porting provided 
* No OS required 


[9 GCOM, Inc. 
41 E. University 
Champaign IL 61820 
о m (217) 352-4266 


Specialists in Computer Communications 
FAX 217-352-2215 


Circle 365 on Reader Service Card 


UNIVERSAL PROGRAMMER 


\ 
J. ай $ 
d" PAL EPROM 


GAL 8748/49 
PROM 87С51... 
EEPROM EXOTIC's 

5ns PALs 
2 Meg EPROMs 


Parts added at your request. 


FREE software updates on BBS. 
Powerful menu driven software. 


Call - (201) 994-6669 


Link а қары Graphics, Inc. 
06: ow Dr.. „геппїоп, NJ 07039 
ЕАК 201/994-0731 


Circle 171 on Reader Service Card 


Intelligent Disassembler 


snOOp IT is an intelligent, 
interactive disassembler that 
automatically comments each line 
of code and labels jump targets. 

snOOp’s tutorial disassembles a 


specially commented file to explain | 


its workings to you. As you move 
through the file you learn how to 


identify data areas snOOp couldn't | 


catch and how to interpret what 
you see. 

snOOp correctly interprets all 
instructions for the 8086-80386, 
8087-80387 processors. 


Cat. #SNOO, $49. 30 day money 


back guarantee. Add $5.50 S&H, 
CA & NY res. add tax. Visa, MC, 
Amex, Discover. Order today!! 

Ord 

Now 1.800•456•4123 
330 Central Avenue 


pum Fillmore, СА 93015 
Serving Computer’ АУ (805) 524-4026 
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Circle 91 on Reader Service Card (DEALERS: 92) 


É ЭМ 


05-00 Export Quantity Discounts DS-HD 
529 .... 5.25" 3M Brand Diskettes . . . . 1 073.. 
869.. 2... 3.50" 3M Brand Diskettes . . . . 1 143... 


3M DATA CARTRIDGES 


1429 DC-600A 19.95 
17.99 DC-6150XTD .... 20.95 


3M COMPUTER TAPES 


111-7-2400-055...11.9 100-//-2400-055... 12.95 
ТП1-7/-1200-055....8%5  700-%"-2400'-0143 .. 13.45 
DEC-TK-50 25.95 DEC-TK-52 39.95 


5.25” 05-00 5.25" DS-HD 
- ex... 3M HIGHLAND DISKETTES ..... 033... 


DS-DD Quantity Discounts Available DS-HD 


453... 2... 8.05” BASF Brand Diskettes . . .. T33... 


743... ....350" BASF Brand Diskettes.... 1 995, 


32 BASF 5.25" 05-00 No-Logo Bulk 
^ *-«* with sleeves, labels & W/P tabs 


2400 witape seal ....10.95 600 w/tape seal...... 6,98 
1200' w/tape seal ..... 7.95 300 witape seal ...... i 


V | Verbatim DataLifePlus 22 = 


Teflon/Preformatted - m ү 
05-00 Quantity Discounts Available DS-HD 


539 5.25" DataLife Plus Diskettes... 999s. 


85 39 5... 350" DataLite Diskettes... 1745, 


DS- DD Quantity Discounts Available DS-HD | 
539... 5.25" Maxell Brand Diskettes.... 1022... 
869. ....9.90" Maxell Brand Diskettes . . 17%. 


BULK — COLOR 


5.25" 05/00 525 DS/HD 525" 05/00 5.25” DS/HD 


25* 49" | 39* 06 


3.50" 05/00 3.50” DS/HD 3.50” 05/00 3.50” DS/HD 


49 1.39 149 1,9 


"WITH SLEEVES. LABELS AND W/P TABS 


PRINTER RIBBONS STORAGE BOXES 


^A CALLFOR BEST PRICES! | 


TERMS: No surcharge on VISA. Mastercard or AMEX 
Order packaging and processing - $2.95 per order. COD 
orders add $3.95. PO's accepted from recognized institutions 
on Net 30 days. L/C, T/T and Bank Draft acceptable. Price 
quoted for case (100 disks or 10 cartridges). For quantities 
less than 1 case add 10%. 

SHIPPING: UPS surface $1.95/5 cartridges; $0.95/50 
diskettes. (Príces subject to change without notice. Errors 
and omissions not accepted. All warranties are from 
manufacturers 


Toll Free Order Line: Information Line: 


1-800-523-9681 1-801-255-0080 
TLX-9102404712 FAX-801-572-3327 


i DISKCOTECH 


213 Cottage Avenue 
P.O. Box 1339 Sandy, Utah 84091 
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Diskette Emporium 
Box 402, 119 E. Hotchkiss Ave., 
Hotchkiss, CO 81419 


Orders Only: 
1-800-322-5254 (24 Hrs., 7 days) 
1-303-872-8955 (24 Hrs., 7 days) 


Inquiries: 1-303-753-3306 
Diskettes 


Bulk diskettes are sold in lots (muluples! of 50 for 5.25 
disks and lots of 25 for 3.5 disks, These diskettes are 
sold without sleeves or labels. The minimum is I let. 
White Box is sold with 10 disks ro a box plus sleeves 
and labels. The minimum 15 5 boxes. 


CREDIT PRE- 

CARDS COD PAYMENT 
Bulk 5.24 DSDD 5.19 5,18 4.17 
Bulk 3.4 DSDD „55 „53 ШІ 
Bulk 5.25 DSHD AR ES „32 
Bulk 35 DSHD 1.10 89 85 
White Hox 5.25 DSDD „26 ‚2% „да 
White Box 3,5 DSDD E ‚55 5 
White Box 5.25 DSHO 49 AT .43 
| White Box 3.5 DSHD 1.20 ШЫ 1.12 


Sleeves апа Labels 


Sleeves and Labels аге sold in lors multiples! of 100, 
The minimum is I lat. 
CREDIT PRE- 
CARDS COD PAYMENT 
5,25 Paper Sleeves (100 pack! $3.00 32.88 52,79 
5,25 Labels (100 pack) 3.00 288 2,79 
1.5 Labels (00 pack) 3.00 288 279 


Ribbons 
Diskette Emporium carries over 150 printer and 
many typewriter ribbons. Please write us or call us at 
1-303-753-3306 (the 800 tel. number Order Dept. will 
NOT have this informaton). 


Take the industry by storm!!! 


Storm Systems—The computer 
that's lightning FAST! 

Storm XT-10 Storm AT-12 
&ÜRR.] Processor 80286-12 Processor 
MOK RAM Installed 1 Meg RAM Installed 
1 Floppy Drive (3606) 1 Floppy Drive (1.2) 
Floppy Controller Meg) 
20MB Hard Drive anc Floppy Controlier 

Controller Mono Monitor 
Mono Monitor Mono Video Card 
Mono Video Card 101 keyboard 
10] keyboard 1 Parallel/] Seriai 
1 Parallel? Serial 1 Game Port 
] Game Port 8 Expansion Slots 
8 Expansion Slots Software 
Software 15 Ma. Warranty 
15 Mo. Warranty Fully Assembled and 
Fully Assembled and Tested 


Tested Mfgr. in the U.S.A. 
Migr. in the VSA. Complete System 
Complete System 


Cr Card $1021 Cr. Card 
Prepayment $953 Prepayment 


Due to the fact that we burn-in and rest all of our 
systems for 72 hours, please allow additional time for 
shipping. 


Terms & Conditions 


Prices are subject to change. Minimum Credit Card 
order is $20. Shipping Charges: Add 5.015 far each 
5.25 Bulk Diskette; 5.25 for each 5.25 White Box; 
5.025 for each 3.5 Bulk Diskette; 5,45 for each 3.5 
White Box; 5,15 for each pack of 100 sleeves; 5.15 for 
each pack of 100 labels; $.25 for each small ribbon; 
5.45 for each large ribbon (indicated by an "“”); $25 
for each computer. The shipping charges refer to UPS 
Ground shipped in the continental USA. For Parcel 
Post, please double the shipping charges. The 
minimum shipping charge 15 51. Handling Charge: add 
81,50 per order regardless of the order size. Sales 
Taxes: New York residents, add 6.25%; Colorado 
residents, add 5%. Payment Methods: We accept Visa, 
MasterCard and American Express; COD 15 Cash or 
Certified Check only (add 53.30 to order for COD fee); 
for Prepayments, Personal and Company check orders 
are held for 14 days. 
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АЛ Xa 


VOICE MAILs TELE MAKE NO 
' CALL PROCESSING 


Let Powerline transform your PC/XT/AT/386 

into a multi-line v rocessing command, 

center. Науа you mputer intelligently 
process your sales, inquiries and mes- 
sages. Complete package. 


Single Line ymn . . $295.00 
a” Mufti-Line .........$895.00 


арат: packages на 
VISA „ МС. AMEX . GOD 


Call: (415) 652-9600 


FAX: (415) 652-5311 
TALKING TECHNOLOGY, INC. 
4383 PIEDMONT AVE., OAKLAND, СА 94671 


tok) TALKING ry OES INC 
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Put Your Phone, 
Fax & Modem on 
One Phone Line 


New microprocessor-based Phone 
Line Manager will operate 3 units 
оп 1 line, automatically deciding 
the correct device for the incoming 
or outgoing transmission. 


• Prices starting from $295 
«5 Year Warranty 


In Canada or the USA, call toll-free 
1-800-848-8731 


Programmer's Odyssey 


120 Hudson St., Northborough, МА 01532 USA 
phone: (508) 393-5580 fax: (508) 393-1456 
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New EPROM Programmer 


At $495, Wintek's Universal EPROM Pra- 
grammer is a los-cost and versatile tool for 
programming most industry-standard 


EPROMs (2716-27256). Since it can operate | 


with an IBM PC, as well as stand-alone, the 


Programmer is ideal for use with PC-based | 


microcomputer development software. 
Credit cards are welcome. 
Wintek Corporation 
1801 South $t., Lafayette, ІМ 47904 
(800) 742-6809 or |317) 742-8428 
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* Dual camera inputs 

е Composite video in/out 

* 256 х 240 resolution 

* Digitize/display at frame speed 

* 16 Meg, color palette out (DV-02) 
* External trigger input option 

* PC/XT/AT compatible 

* Complete with software & library 


DV-02 8-bit 256 gray levels. 5849 
DV-03 6-bit 64 gray levels. . 5549 
VISA/MC Demo disk u^ | 


Control Vision S 


PO Box 596 Pittsburg KS 66762 - 
800/292-1160 316/231-6647 
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FREE CATALOG 


RS-232C INTERFACE & MONITORING 
EQUIPMENT CATALOG E 
& 


WAITE or CALL for YOUR FREE 
COMPREHENSIVE B & B Шыны - CATALOG 
ELECTRONICS CATALOG TODAY! | — 

Pages and pages of photographs г 
and illustrated, descriptive text | 
{пг В885сотріме lines of RS- | 
232 converters, 85-4202 con- | 
Че1Ёї$, current loop convert: | 
ers, adapters. break-out box- | 
es. data switches, data split- | - 

ters, short haul modems —44 
surge protectors, and much, Se 
EP iren] Most poet mea! D 
РСС Рал 15J. Your RS-232 needs = Shake 

for quality, service and competinve ШТ manufacturer 
prices will бе more than met by B&B TODAY & SAVE! 
ELECTRONICS. Manufacturer to you, no mid- 

| dieman! Money-back guarantee! Same-day 

shipment! Dn&-year warranty on products! 

Technical suppart 15 available. 


Write For Pel FREE Catalog Today! 
BB electronics 


MANUFACTURING COMPANY 


4002F Baker Road PO. Box 1040 = Ottawa, IL 81350 
Phone: 815-434-0846 


— 
т 
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New, Gridless, 100% Autorouting 
| Create schematics and PCBs quickly and 
simply with HIWIRE-Plus* and your ІВМ 
PC. With the new, gridless, multilayer autor- 
outer (AR) for HiWIRE-Plus, creating printed- 
| circuit layouts is even faster. AR and 
HIWIRE-Plus are each $895 and come with 
30-day money-back guarantees. Credit 
| cards welcome. 


WINTER | | 
| Corporation 


1801 South St., Lafayette, IN 47904 
(800) 742-6809 or (317) 742-8428 


Cirele 363 оп Reader Service Card 


Infra-Red 
Remote Control 
OCTACOMM®/IR 


| Change TV channels from your PC. Control 
DOS programs from a hand-held remote. 
Use a PC to send and receive the infra-red sig- 
nals used by hand-held remote controllers like | 
those used with TVs, VCRs and other devices. | 


Maintains a database of TR signals learned from | 


your own hand-held remore controller. Hard- 


| ware attaches to the serial port of the ІВМ-РС. | 


| software for DOS 2.0 and greater. 
Price: $395.00 


Houston Computer Services, Inc. 
115531 Richmond ӛзелше/ Sue 103 ; Houston, Texas 77082 


(713)493-9900 
AUC - Visa - Discover - AmEx - COD 


ОСТАСОМЫҒ гє d regissered rrademark 
л Houston Cempaier Service Inc 
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8051 | 68HC11 


EMULATORS 


For info call: 

Australia. ... aai ... (02) 654 1873 
Austria .... 10229) 38 ТБ 3B 
Banalux +31 1858-16133 
Denmark (02) 65 81 11 
Finlápd | .,....-., : 80-452 1255 
France e x (01) 69 412 801 
Great Britain m 09682-73 3140 
Israel (03) 484832 
Italy бей” (011) 7710010 
Korea ec (02) 784 7841 
Mew Zsalang (09) 392464 
Portugal з (04) 83 56 70 
scandinavia ..... aaa +46 40922425 
Singapore o. eee. D65 743-2086 
Spain (93) 217 2340 
Switzerland Ы (0T) 740 41 05 
Taiwan Қазағы. 1021 7640215 
Thailand . (02) 281-9596 
Wesi Germany - 08131-1687 
USA, FAX (408) 378-7865 


NOHAU CORPORATION 


5} Е Campbell Ауа + Campbell, СА 85008 
(408) 866-1820 
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THE GENERAL STORE 
RETAIL OPERATIONS SYSTEM 


The premier system for retail store management. 
Suppons cash drawers, barcode readers, feceipi 
printers, customer displays, digital scales and 
complete online credit card authorization. Controls 
all types of retail stores bolh hardacods and apparel 
with complete size/color matrix management and 
reporting. Easy to install and use. Field proven for 
speed and reliability. Provides all (he features 
needed for today's retail merchant аі а price far 
below comparable sysiems. Demo system available, 


Accounts Receivable 
Point of Sale 

^ Inventory Control 
AAccounts Payable 
ә General Ledger 

| Mailing List 
ШЫҢ ...Mulliuser/Network Ready... 


$995 Complete syslem 


Dealer inauires invited. 


m Data Sciences, Inc: 
| 471-0500 
P.0. Box T - = Vieni Beach, VA 23456 
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Smail AT Systems 


Complete Single Board Solutions 
For Rom and Disk Based Designs 


CFU Card: V50 CPU, 8086 Code Compatible 
i Meg Ram, 256k Eprom 
5 Senal Ports 
CMOS (2 watt) 4.5" x 7^ 
Expansion Backplanes for PC/AT cards 


Piggyback card with: 
loppy, SCSI, Printer. Keyboard 
Software: DOS and Applications on ROM 
Debug Monitor, BIOS, Utilities 
Source code available 


Cards $299 

Systems $449 

303-444-7737 

=] lax 303-444-9983 

err htt Ж 655 Sawing Аме, Bou der CO 82304 
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Easy to Use! gi 
Soundt ard" 


SuperSound. 


TTL GE Edito к 
DISCOVER the POWER of SOUND їп 


YOUR IBM-PC or PS/2 from $19.95! 

| Best Digital Audio Software/Hardware. 
30 Day Sloney-Bock Guarantee if not Satisfied 

heal Ғе” oe ara” $5149 

15 Sou amass ЖҮЗ 


[EM Feng а ae T Wr 
um E? xf Fre ihk Denon Sou Aer Yeu 
Write c rail fi MEE PRODL CT CATALOG “ГДЕ PÜ vm анз dn 
CEA ене араг: Жеп RFU for Сынат Digital е1 ЕсПизга, НАР аге (е 
Ica. ала ІН ira Кім Bipolar ы тігетін Cireuli Degen Productiós 
ELIT Ы L Е 
Tech: 408444221 ts Silicon Shack ғаз: 408-374-4412 | 
ам Campbell Ais. 8312, San Jore CC ЗІ | 


Orders only: 800- 909-4411 VISAM: isterCa rd 


page air 
аны of Si агі. Lit (let grade Air әліге ari “т aan = slt 
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of discounting 
Tandy® computers, 
Fax and Radio 
Shack® products 


Tandy” 


We will meet or beat. . . 
GUARANTEED LOWEST PRICES 


ИТ MARYMAC моивтяв Inc 
22511 Katy Fwy. 
Katy | Houston), 5% 77450 
EZ 713-392-0747 FAX ! 56 


ТОП Егее — 
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Canon 
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"Worldwide 
Orders Acceptec 


U HEWLETT 


PACKARD 


LASER CARTRIDGES 
SERIES lor ll LASERJET ll PLUS 


70? 9 


LASER CARTRIDGES 
SERIES | or Il wet LBP-4 CART. 


95 7 495 
ea. | Uea. 


(И) 


ішіһсгіген Шайт шш Magnene Media Disc opm 


кз ne. 


ТҮТІН 1-800-451-1849 


(FO BOX 10247, WILMINGTON, DE. 19580 


Seem 1-800-940-4600 
PO BOX 4163, DEERFIELD BEACH, FL 22442 
MIDWEST 
PO BOX 1874, BETHANY. OF. 73008 
1-800-621-6221 
PO ВОХ 12388, LAS VEGAS, NV. 89112 


Minimum Order 520.00 NO SURCHARGE on VISA / MC 

COD orders add 53.00 UPS Surface shipping add $4.00 

per each 100 Disks | First Class US Mail delivery extra | 
( Prices are subject 1o change without noce 1 


( 405 ) 495-4598 


JUNE 199) * BY TE 363 


SSEVEREX— 
= | Everex 
| | Step 286 - 12 & 16 MHz & 20 MHz 
| PS/2 model 30/286 | Ueber | 


Set up utility in ROM 


| PS/2 model 50/30 meg C 5 

| PS/2 model 70/60 meg .......... е ені ioci Call! for 
Р5/2 model 80/40 meg 1.2 MB floppy your 
PS/2 model 70/120 meg . 959F | DOS/BASIC anti inr 
PS/2 model 80/115 meg | configuration 

Call for other models | 
— LEADER ғ”! 
! | Step H е А a & 16 MHz & 25 MHz & 33 


MHz 
Up to 256K cache of very high speed НАМ 
2 Meg RAM, expandable to 16 Mag 


386 5 40 meg ;all Cz SINCE 1983 S/P, С/С 


Enhanced keyboard 
386 20E - 40 meg | " 
286E 40 meg ,.................; LAP- TOP еда Call! 


386 110 meg/25 MHz | Compag SLT 288-20/40 ....... .. 3785/Call 


5 


386 60 meg/25 МН2............ Toshiba T1000 . ... 85 Everex 386-33 Special of the Month 
| YI | T1000SE ..... ... Toshiba 22. Call | 
Portable 111 40 meg/12 MHz. . . T1200HB Sale! Call 
CARD & MONITOR EXTRA 71600-40 Meg Эзе Mer .. бай 
Call for other models T1000 XE/10 МВ. с 56 тва ДЇ 
| тА ларо. с оса үс 
. Т5200-40/100 ....................-.... бай AST 486 
Macintosh T3100SX а. Serer sers = AST 286 model 70 .............. 1190 
Mac IICX/80 Meg, 40 d ВАМ. .... Zenith 286-20/40 Мей sts” Саі AST 386 model 3006........ .. 
Мас-11/40 Meg Г Mitsubishi 286-20/40.,..,_. 1795/2195 AST 386 40 Мед 


| Mac-SE 30/40 Мед, . 


ya PETS 
Call for 60 and 100 Meg - | 


CARD & MONITOR EXTRA 
CALL FOR OTHER MODELS 


DISKS 


DYSAN Ба HD / 37 HD 


MAXELL 512 HD/ 315 HD.. 
| Min. 10 Boxes Order 


WE STOCK CITIZEN TOSHIBA PRINCETON GRAPHICS AMDEK PC MOUSE IRWIN & ARCHIVE 


OKIDATA NEC SONY HAYES шыс МІСЕ ТАРЕ ВАСК 
EVEREX WYSE 7 ACER SAMSUNG LOGITECH TAXAN 
GOLD STAR HITACHI HOUSTON INSTRUMENTS CALCOMP MITSUBISHI MAGNOVOX 
BOARDS | SOFTWARE SPECIALS NS PRINTERS | LASER PRINTERS 
| Paradise VGA + Wordperfect 5.1... 260 N EPSON | | Е ud к. oos 2780 
Vega ҰНАМ Aldus Pagemaker .. . .495 № 0 ү Е L L pid adele da г. 199/839 И iy ыы 
ATI VGA Wonder Ventura Publisher Б : LO-850/1050 .....545/749 | | HP Laser II 
Everex EGA Clipper... as | Authorized | 8501050... 359479 | | Panasonic 4450 
Tatung 16 bit......,. WordStar 55 ........ 150 OKIDATA Brother HL-8-E 
EasyExtra 40 | Dealer 320/321 ........359/490 || Nec LC 890,,......3195 
| zx [| PACIEIC intel 390/391 490/649 Toshiba Laser 6... . 1095 
| MONITORS =т= тт Шын | TOSHIBA | ' = = 
Nec Muitisync 3D ... .599 Р. Paga IIF 50672. NUMEN — Everex 1200 Int 
Magnavox EGA ......339 || p 4-2-4 Mem I.. 8028710 249 PANASONIC А Р КЫЙ, 
Мес Multisync aD 239) P. One Meg ||Р D аи ee oe T 1524/1824 e 2400 d 
пае Бай P.25inOnelll......325 | 8038725.............488 | 1124.......... ái раная 


болу 1302 P. Headlines ........245 | 8038733... 2-2... 599 Call for others Моге in Stock 


ALL QUOTED PRICES ARE CASH PRICES ONLY. 


Visa and MasterCard 3% higher, American Express 596 higher 


ww: COMPUTERLANE 


Meas 1-800-526-3482 (outside ca) 22107 roscoe auo. 


CANOGA PARK 


S 10-6 (818) 884-8644 (In СА) М BLOCK W. OF TOPANGA 
CORPORATE ACCOUNTS WELCOME (818) 884-8253 (FAX) CA 91304 
CALL FOR VOLUME DISCOUNTS Compaq is a Registered Trademark of Compaq 


| Prices subject to change without notice 
CONSULTANTS CALL FOR PRICING *' Cuantitibe ara limited ІВМ is a Registered Trademark of International Business Machines | | 
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9-Тгаск Tape 
For Your 
IBM PC/XT/AT/PS-2 


stores disk data in 
memory for NO-WAIT access. 


Caches up to 8M bytes in Expanded or 
Extended memory. 


Lookahead reads it before vou need it. 


Speed Switches tailor caching to your 
system. 


Compatible with Windows, memory 
managers, AutoCAD, networks. 


Needs less than 9K bytes base memory. 


Read 1600 bpi 9-track 
tapes from a micro, mini or 
mainframe in EBCDIC or д. 
ASCII as mirror image or 1) A touch screen - a (lat, = plate т in Бе саху installed in the front 


by individual files. etre i Rick a 
Tw resently available are screens for тошоп.) 
Use the 2000 PC for 2) A diskett - provides a ibrary (for C Language) which includes commands that 


disk backup, data inter- allow the user to caail; draw boxed arcas and assign these arcas to user-defined 
2 | specific commands, 10 return the X and Y positions being touched; а tility 

change or archival storage. which calibrates the loach plate to counteract tbe monitor's drift by simply 

PC/XTATIPS- 2 are trademarks o IBM, mL рыл ac TÉ 


2000 PC is a trademark of Digi-Data. Jir. Tec ЖА Y соза akerat ti оқыт ortida 
DIGI-DATA CORPORATION trolict card as 8-bit deta words. Easily access via high-level languages. 


8580 Dorsey Run Road 4) Well written manual - iostrucis tbe hardware setting plate mount cxpuuns 
p Jessup, MD a Set oe ee ee 
(301) 498-0200 
(301) 498-0771 
5199 
First in Value ШТЕСИ -— ын 

PO BOX 1500 STAFFORD, TEXAS 70497-1809 — urcad (7131 950-9030 


Vcache 5.0, DOS 2 - 4 $59.95 


US s/h S4. CA add 7.25% 
TOLL-FREE 1-800-284-3269 


GOLDEN BOW SYSTEMS 
2665 ARIANE DRIVE #207 

SAN DIEGO, CA 92117 

(619) 483-0901 FAX (619) 483-1924 
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TurboSound.| [IEEE 488 


SOFTWARE DEVELOPERS: 


u | ADD VALUE to YOUR PC Easiest to use, 
REAL-TIME - 
APPLICATIONS with 
MULTITASKING 
KERNEL REAL VOICES, SOUNDS GUARANTEED! 
308660, 4700, 080/55 Ш -but with NOADDED | IEEE device drivers for DOS. UNIX. — 


а Fast, reliable operation B intertask messages USER HARDWARE! Al Lotus 1-2-3, VMS, ХЕМІХ & Macintosh 
в mcm ROMable m — exchanges als * Menu or icon-driven acquisition software 
[| peripheral support в Dynamic operations | & , 
п DOS file access — task create/delete Digital Audio Authoring Workstati e analyzers: бук» ТЕСЕ ТЕ 
но igital Audio Authoring Workstation » Analog I/O, digital VO. RS-232. RS-422, SCSI 
anguage support — task prionties Sof sell Kit for PC *$1.280 nalog 1/7, Á— . A ==, . 
z қаған анның a ee 50 tware А a Vos ran Linked ca р modem & Centronics converters to IEEE 488 
в Configuration Builder п Semaphore Manager © SoundFY ML Pr esr. GUIS ord m j 
а Full documentation — шінші Manager [ce—— LT. Free Catalog & Demo Disks 
9 ы 3 а айм co. IBM. PC or тіз "Cor: «сопы bis s i He “Т spree | (21 6) 439-4091 
Д e Wide Range of Solume Control f cf аа чимегго! Apegacr m че otl» e 


No Royalties € Advanced Algorithms - Кез Толе Sound File олар" е». fewior | 
Source Code included 9 You hate Total Control over erative conten Nb butte services Tec quired 
е Add Sounds to Slide Shows - Ar.mator, Grasp, Showpurtrer. Stu Board, exc | 
г” m i ut . — -- 64 Kbste Barrier - Scurd files nat restricted t а ме seymen 
anual only e Royality-Free - Агу s rds sou c m eum суз exclaetvely t 
AMX 89 $3000 US KADAK Products Ltd. e Includes Sound Digitizing ard - Eas р! ТҰН ЯТ; *$:1BM-PC E 
{Shipping:nenaiing extra) 206-1847 West Broadway Be Piss No-Nonsense TurhoSourd License е Fee i carting at $111 far ASRI copies 
Сатаан рытуа оар 


Сай for prices for Vancouver, В.С, Canada M Tech:(408)-446-4521 b» Silicon Shack rax: (408):374-4412 


AMX, AMX B8, сыры are trademarks diik Teiepho (604) 734-2796 ————— сек 

na. 
ҠАОАК Produc JF 604) 734- 7 SoundFX and TorboSoond are trademarks of Silicon Shack, Lid. Ouker produci names are Щ 1 Cannon Rd. * Cleveland, ОН 44146 
La a Hacer anv log ihe Fax: (604) 7 8114 (ғабстағыз of Dbelr manvlectarers. Prices and specificatlons subject to chang: without pothy, i 2597 о e * 
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sd Л ПШ | 25 MHz 80486 Moth 
<, QUARTERHORSE LOW-LOW-LOW z 80486 Motherboard 


Faster than the Everex Step™ 


ird Pire ud Agy Laser Printers/Scanjet Plus 11.4 MIPS! $2.980 (Ok) Qty 1 
M. m Ua Interface/Plotters — Call | рыса d 
for Disk Backup, Data Acquisition, and = 


Archiving Memory for Hard Drives, Tape Backup 


on ІВМ РС/ХТ/АТ & Р5/2 К. above and Sun & DEC Systems 
Everything you need іп о single high quality в 
package: Drive, SCSI Host Adapter, Enclosure, B == LOMPAa гг: ALR 
and 095 Backup Software. = 
—EVEREX AST  & other e i486™ Microprocessor with Buit-In BK Cache & FPU 
* Burst Mode Utilization for Maximum System Throughput 


e 150 МО 1/4" CT.........91,395. 4 
e 320 Mb 1/4" CT..........8 1,495. XT/AT Compatibles & 386 Computers „ External Dual READAWRITE Back Cache Architecture 
e 1.2 Gb 4mm DAT... $3,195. | CALL for LOW PRICES External Scalable 64K/256K Fast Direct-Mapped Cache 


• [ntelligent Refresh Optimized Scheme 
e 2.3 Gb 8mm HS........ $3,695. Gov't, Corporate, Schools, Dealers, А а 


Optional Application Interface Library & Export INQUIRIES WELCOME. 48825 114 256К 3380 3720 
(in “С” available. Full Support. ы 1649 1989 


DATA STRATEGIES Ci IPHH Inc. ‘1319 


INTERNATIONAL, INC. 
44912 Osgood Road, Fremont, CA 94539 Technology Power Enterprise, Inc. 


9020 C al of Tx. Hwy. Suite 570 | 
Pune M Ph: (415) 651.5101 ^ Fax: (415) 651-5241 46560 Fremont Blvd #118, Fremont CA 94538 


(612) 338-4745 FAX (512) 345-1328 Со а зн | Tel (415) 623-9162 FAX (415) 623-9462 


Circle 78 on Reader Service Card Circle 302 on Reader Service Card Circle 307 on Reader Service Card 


Intelligent 
multiport, 
supports RS-422 | 


SmartLynx AT™ intelligent 
4-port serial adapter for PC-AT 
and compatibles supports 

| RS-422 and most multi-user 
operating systems. On-board 
processor takes burden off CPU. 


For order info, call: 


1-800-553-1170 
T QUATECH 


666 Wolf Ledges Parkway 
Akron, OH 44311 


PC-AT is a trademark of ІВМ Corporation. 
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Synchronous 
Communication 
Boards for AT 


Quatech synchronous/ 

asynchronous serial boards for 
| PC-AT and compatibles support 
| RS-232, RS-422, and RS-485 


communication. 


Call for our free 
PC interface Handbook: 


1-800-553-1170 


666 Wolf Ledges Parkway 
Akron, ОН 44311 


PC-AT and РС are registered 
trademarks of IBM Corp. 
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5218 Printer 
Interface for 
PS/2 and AT 


Quatech interface cards 
connect ІВМ 5218 Display- 
Writer printer to PS/2 


and АТ” Available now. 
Hundreds installed. 


For order info, call: 


1-800-553-1170 
т GUATECH 


666 Wolf Ledges Parkway 
Akron. OH 44311 


ІВМ. Display Writer. PS/2. and AT are trademarks of IBM Corp. Б 
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Eight Serial 
Ports 
One Board 


Quatech's ES-100 provides eight 

| RS/232 serial ports in a single AT 

|! slot. RJ-11 modular connectors. 
16450 UARTS are standard. Optional 


| buffered 16550 UARTS. PC-AT, ISA, 
or EISA compatible. Priced below 

| $500! Quantity Pricing Available! 
Call for our PC Interface Handbook: 


1-800-553-1170 


666 Wolf Ledges Parkway 
Akron, ОН 44311 


PC-AT is a trademark or 
registered trademark of IBM Corp. 
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Joystick 
Adapter 
for PS/2 


Quatech GPA-1000 works with 
IBM Micro Channel for PS/2 
Models 50, 60, 70, and 80. Connect 
two joysticks or four paddles. Also 


compatible with IBM Game 
Control Adapter for PC-XT and AT. 


Call our toll free order line: 


1-800-553-1170 


666 Woit Ledges Parkway 
Akron. OH 4431 


ІВМ, Micro Channe!, PS/2, PC-XT. АТ, 
and Game Control Adapter are trademarks 
or registered trademarks of IBM Corp. 
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2 parallel, 
2 serial, І board | 


Quatech DSDP-402 for PC-AT 
has two parallel ports, and two 
serial ports for any combina- 
tion of RS-232, 422, and 485 
communication. DSDP-100, 
two parallel and two RS-232 
ports, available at lower cost. 


For order info, call: 


1-800-553-1170 


666 Woif Ledges Parkway 
Akron. OH 44311 
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| RS-422/RS-485 
Boards for AT, 
Micro Channel 


RS-422/RS-485 asynchronous 

serial communication boards from 
Quatech available in 1 to 4 ports 
for PC-AT and compatibles and 1 


to 4 ports for PS/2 Micro Channel. 


Call for our free 
PC Interface Handbook: 
1-800-553-1170 


T QUATECH 


666 Wolf Ledges Parkway 
Akron, OH 44311 


PC-AT, Micro Channel, and PS/2 are trade- 
marks or registered trademarks of IBM Corp. 
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Digital 
I/O Board 


Single-slot Quatech РХВ-721 for 
PC-AT has 72 digital I/O lines. 
Connect three choices of data 
acquisition modules. Supports 
Labtech Notebook™ 


Call for our free 
PC Interface Handbook: 


1-800-553-1170 


666 Wolf Ledges Parkway 
Akron. OH 44311 


LabTech Notebook is a trademark of 
Laboratories Technologies Corp. 
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Wave Form 
20MHz- 32K 
$1290 


The WSB-100 Wave Form Synthe- 
sizer Board from Quatech has the 
best set of numbers in the market. 
With speed to 20MHz and a 32K 
memory at $1290, it's making 
waves in more ways than one. The 
WSB-100 is also a star performer 
as a digital pulse/word generator 
with the optional digital module. 


Call for our free 
PC Interface Handbook 


1-800-553-1170 - 


666 Wolf Ledges Parkway 
Akron, OH 44311 
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PROTECT YOURSELF 


RESEARCH HAS REVEALED RADIATION FROM COMPUTER 
MONITORS MAY BE HAZARDOUS TO YOUR HEALTH 


е ELF 


Electron c Limiter of Field Rodiotion 
ә Reduces harmful effects of 
Electrostatic radiation 


© Revitalizes computer 
environment with healthy 
flow of anions 


ө Silent, air movement with 
no moving parts 

e Installs on any monitor 

© Опе Year Warranty 

plus $4 handling 

CA residents add 6.25% 


mone 1-800-477-5297 
МС and VISA or Checks accepted 


Technical reports ond info only $14.95 per sat credit 
towards purchase of ELF if ordered within 60 days 


ZENION INDUSTRIES, INC. 
5430 Commerce Blvd. Rohnert Park, CA 94928 
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Thinking of buying a 


s LaserMaster 
m Intel Visual Edge" 
а Kofax board 


JLaser 5 gives you the functions 
of all three boards combined into one, 
plus EMS: 

a Fast laser printing 

в Halftones on a laser printer 

m Group 4 file printing and display 


Ban TREE SYSTEMS 
2585 E. Bayshore Rd. ш Palo Alto, СА 84303 
(415) 493-1980 ш FAX (415) 493-7639 
Versions avaitable for HP Series 1/1 and Canon LBP-4 laser printers 


Ali products are trademarks of their respective companies 
Artwork for this ad created with JLaser 5 and included software 
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PAL"/PLD SOFTWARE 
Sets The Standard 


Not 
Protected 


ae T | 
гаф 


CUPL"PLD complier, the most powerful language 
for the state machine logic design, now allows 
front end design entry with popular schematic 
capture packages such as OrCAD, P-CAD, Schema, 
Hi-Wire, PADs or RACAL. CUPL supports all PLDs 
and carries the most extensive update program. 
Available on М5-005” Apollo’; SUN VAX“and 
most UNIX™based platforms. — 

Ft. Lauderdale, FL 33309 


LOGICAL о: 


DEVICES, INC. 1-800-331-7766 


Circle 172 on Reader Service Card 
(DEALERS: 173) 


MULTI-SPEED !!! 
9 TRACK TAPE SUBSYSTEM 
for ІВМ PC/AT/386 


1 YEAR WARRANTY 


e IBM/ANSI compatible at 800*/1600/3200 bpi 

e Controller, cables and software included 

e Interfaces for PS/2*, Xenix* and DEC* 

e SCSI*, AT ог МСА" Bus I/O at 25/50/100 ips 

*OPDONAL SHOWN W/OPTIONAL DUST COVER 

AKSystems Inc. 
20741 Marilla St. Chatsworth CA 91311 
TEL:818/709-8100 FAX: 818/407-5889 
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TERABYTE INTL 


MOTHER BOARD 
396-33/32К CACHE — 1MB $1350 2М841450 4MB $1615 
1М8 5 850 2MB$1020 4MB $1105 


1М8$ 455 2MBS 550 4М895750: 


2400 BSP INTERNAL $ 6900 
16 BIT 1024X768 $165.00 


| VG 
EVEREX МЕМ 1:1 INTERLEAVE HDD CONTROLLER $ CALL 


D-RAMS MATH CORPORCESSORS 

256x4 -08 $950 80387 -33 $550 
IMEG -08 $ 8.80 80387 -25 $450 
64X4 -10 $ 3.50 80387 -20 $355 
41256 -08 $CALL 80387  -16 $315 
41256 $ 2.50 803875Х $CALL 
41256 $ 2.00 80287 -10 $210 
SIMMS & SIPPS CACHE MEMORY 

1 MEGX9 -80 59000 8KX8 -20 SCALL 
256X9 -80 53000  8KXB 25 SCALL 


Ш CALL FOR CURRENT PRICE & VOLUME DISC. 


IN USA 800-688-ВҮТЕ ASK FOR TERI 


CANADA 604-263-0988 ASK FOR LCH 


TERABYTE INTL INC. 
17777 CRENSHAW BLVD., #103 TORRANCE. CA 90504 
TEL. 213-323-8778 FAX: 213-323-6896 mammam 
PRICE SUBJECT TO CHANGE WITHOUT NOTICE ШШШ 
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UNIVERSAL/GANG 


PROGRAMMER 
made in U.S.A. 


$695.00 ш ly 


includes 
One Year 
Update 
and 
Warranty 


HUSKY “programs EE/EPROMS, CMOS PLDS, 
and Micros. It's your best bet when low cost 
and quality are both important. 


From the people who make CUPL and ALLPRO. 


1201 N.W. - Re m 
LOGICAL i5 s 
1-800-331-7766 


Circle 174 оп Reader Service Card 
(DEALERS: 175) 
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PC BASED UNIVERSAL 
DEVICE PROGRAMMER _ $695/895 


e Programs EE/EPROMs, MICROs, BIPOLARs,PALs, GALs, EPLDs. PEELS 
(current libraries support over 900 devices bv over 35 manufacturers). 

ө Software driven pin drivers. D/A generated programming voltages (8 bit 
DACs used to generate voltages (rom 5-25V with 0.1V resolution for all pins). 

e Fast device programming / verify / read via dedicated parallel interface. 

e Upgradeable for virtually any future programmable devices up 10 40 pins. 

e Self-subsistent operation. No additional modules or plug-in adapters requ red. 

ө Includes user friendly MEMORY BUFFER FULL SCREEN EDITOR. 
Commands include: Fill, Move, Insert, Delete, Search. Data entry can he done 
in ASCII or HEX form. FUSEMAP EDITOR for Logic devices. 

e Friendiy Menu-Driven interface. Device selection by P/N and Manufacturer. 

e Supports 8/16/32 bit data word formats. 

e Programming algorithms: Normal, intelligent I & IT, Quick Pulse Program- 
ming. Automatic selection of fastest algorithm for any given part. 

e Verify operation performed at normal & worst case operating voltage. 

e Functional test: JEDEC standard functional testing for logic devices. 
TTL Logic functional test for ?4xo/Sáxx series devices and memory devices. 
Test library can be updated by the user. User definahle test pattern generation. 

e File formats accepted: ЈЕРЕС (full), JEDEC(kernal), Binary, MOS Tech. 
nology, Motorola Hex, Intel Hex, Tektronix Hex. 

e Base price ($695) includes Interface card, cable, Memory + Micro + Bipolar 
library, TTL/JCMOS/MEMOR Y device test capability, one year free updates. 

e Complete price ($895) includes all of the above plus Logic Device Library. 

e Library updates can be received vis floppy or ВЕС Customer Suppor: BBS 

e Full 1 year warranty. Customer support via voice line, Fax & dedicated BBS , 


UNIVERSAL RS-232 м 
РКОСКАММЕК $345/495 


e Programs EE/EProms, ZPRams.[ntel Micros,Flash EProms,Memory Cards. 
e Stand-Alone Mode for EE/EProm and Memory Card Duplication / Verify. 

e All 24/28/32 ріп EE/EProms to 4 MBits {upgradeable to 32 megabits). 

ә Місгоө:874//А,-2/А.-4,-8,-9,-51,-С51,-С51ҒА/В,-52,-53,-55,-С521,-С541,9761. 
e Model UP100 ( $345). Model UP200 ($495) accepts dedicated modules. 

e Memory Cards Programming Module (Seiko/Epson.Fujitsu.) - $145. 

e GANG Programming Module (4 sockets) - $145. 

ә Optional built-in Eraser/Timer module - $50; Conductive foam pad. 

© On-Board Programming capability: Custom interface modules available. 

e User friendly Menu-Driven Interface Program for ІВМ-РС and Macintosh. 
ө Can be operated with any computer containing ап RS-232 serial port. 

ө OEM open board programmer configurations available (from 5245). 

e One year free software updates and Customer Support. 

e Customer support vis voice line, dedicated BBS or fax; Fuli 1 year warranty. 


e Emulates 2716 through 27512 EProms (2k to 64k bytes) with a single unit. 

e Megabit parts can be emulated with multiple units (Mega adapter required). 

e Connects to the standard parallel printer port Uses standard printer cable. 

€ FAST data loading via parallel printer port (64k bytes in less than 10 seconds), 

e Intelligent "In-Circuit-Emulator" type features include: Address Compare 
(with HALT output), Address Snapshot (for target addr. bus monitoring). 
Trigger Input (for external events monitoring). Programmable Reset Output. 

e Powerful Memory buffer editor. Selectable wordsizes (8,16,32). 

e User friendly software. Command set includes: Load, Write, Display, Run, 
Type, Edit, Fill, Run-Command-File, Monitor, Port, Reset, Help, Calculator. 

e Cascadable to 8 units. Includes target cable with Trigger, Halt & Reset clips. 

e CMOS model with NiCad rechargeable 9V battery backup . $495. 
(Can be used in stand-alone mode; Built-in battery recharging circuitry.) 

ө File formats accepted: Binary, Intel Hex. Motorola 5. 


MC / VISA / AMEX Call today for datasheets! 


B&C MICROSYSTEMS INC. 


ee SSS SSS ——————— —E --—————————— Á—-— 
355 WEST OLIVE AVE, SUNNYVALE, CA 94086 USA 
TEL: (408)730-5511 FAX: (408)730-5521 BBS:(408)730-2317 
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OVER $2 MILLION DOLLARS WORTH = 
OF INVENTORY DROPPED IN OUR LAP SUPREME 


LAKE HAVASU CITY, ARIZONA 86403 
(602) 453-9555 - 1-800-752-6016 - Fax (602) 453-9379 | 


FIVE YEAR WARRANTY | ! PLEASE CALL ON 
ON ALL SPREE SYSTEMS SPREE COMPUTERS SPECIAL CONFIGURATION 


TO SELL TO YOU AT WHOLESALE PRICES 2014 McCULLOCH BOULEVARD, SUITE A 


286-12MHZ 386-20MHZ 
80286 12 MHZ AT 80386 20 MHZ AT 
1 MEG MEMORY 1MEG MEMORY 
1.2 or 1.44 FLOPPY DRIVE 1.2 or 1.44 FLOPPY DRIVE 
40 MEG HARD DISK | a 40 MEG HARD DISK 
101 KEYBOARD w/TRACKBALL |] 4 | —— M | 101 KEYBOARD w/TRACKBALL 


VGA MONITOR & CARD w/256K || i, "we | VGA MONITOR & CARD w/256K 
TWO SERIAL PORTS - = = TWO SERIAL PORTS 
ONE PARALLEL ONE PARALLEL PORT 


$1499 CABLE ‘CALL ым 


2 BLOW-OUT SPECIALS. 
YS Seagate | DTK EMERSON 


BAREBONE AT (10 MHZ) MONOCHROME 


MFM DRIVES DRIVE Orie Only XT Kit CASE е MB * P.S CARD & MONITOR | 
ST225 65М5 21MEG $199. $239. $299 $109 
ST138 28М5 32MEG 5279.. $329. (Unbelievable) LS BLOW.OUT 
ST251-1 28MS 42MEG $329. $389. OL 
67151 24М6 42MEG $379. $439. DELTAGOLD XT EMERSON 
574096 28М6 80МЕС $559. $509. (10 МН2) УСА 
ALL DRIVES 512K * 1 DRIVE • I/O CARD 
MONITOR & CARD 
ST225R 70М5 21MEG $189. $239. MONOCHROME MONITOR & CARD 
ST238R 65М5 32MEG $219. $269. KEYBOARD • MS DOS » BASIC $399 
ST138R 28М5 32MEG $259. 6309. 449 Ee ОРЕАЕ 
52508 70М5 42MEG 8279. $339 -——— PTAC EENT 
ST157R 28М5 49M $369. $419. 
872778 255 64MEG $379. $439. Pana nasonic, POWER SUPPLY C "o rp ж 
Offce Omation 
ST138N 28М5 32MEG $349. $399. PANASONIC 1124 = O4 150 WATT $39 1200 INTERNAL $39 


671574 28MS 48МЕС $439. $489. $289 200 WATT $49 2400 INTERNAL $79 
ST177N 24MS 60МЕС $559. $609. 
ST1096N 24MS 83MEG $799. $849. 7 xo ; 2 ЖУО. 


LAPTOP COMPUTER ACCESSORIES PRINT ERS 
TOSHI В А i = ACCESSORIES ee — НР DESK JET PLUS $ 699 
" T-1000 T-3200 HPIP zx $ 979 
T 1000 599 AC ADAPTER T-100/1100+ 420 CARRY CASE 99.00 HP 0 (AME ETT $1565 
2400 B MODEMS 19900 3МВ MEM BRD. 1079.00 - 
E a о CARRY CASE FABRIC 99 т.5100 HPID [DM $2750 
UNIV. 9 VOLT ADAPTER CALL HP Ш QD HEWLETT $1 775 
T 1200 HB $1799 — T1200 F/H NE Do CASE ВШ ш 
Т 160020 МЕС SED amery рк лю 1МС MEM. BRD. — | MEMORY & ACC. 
T 1600 40 MEG $3359 o" ES: m —À m - | d | 
T 3100 E 40 MEG $2819 T-1000 SE = 2400B EXP SLOT 17900 HP ii & IL D PACIFIC DATA 
T 3100 SX $3550 BATTERY PACK CALL 2 MB МЕМ. BRD. 539.00 1MB $249 
Т 3200 1.44 20 MEG $3299 240 B MODEM CALL А, - MÀ 2MB $359 FONTS 
T 3200 SX $3779 UPGRADES I9 MEG | CALL l oe ES POSTSCRIPTS 5479 
T 5100 Sm LE nu. лы DEED E M. SPREADSHEET $110 
T 5100 100 MEG $4499 LOW CAP BATTERY PACK 6900 e s " Vadis $250 25 IN ONE $265 
' ' 9. 
Т 5200 40 MEG “eo n c е  -— · мв 5359 PLOTTER $249 
T 5200 100 MEG $4979 2 MB INT. MEM . BRD. 699.00 MS DOS 401 CALL TONER $ 59 HEADLINE $749 


- All prices subject to change - 
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Industrial Control Systems 
LAN Terminals 
Diskdess Systems | 


For the (BM PC, XT, 
AT PC DDS* or MS DOS* 


| SOLID STATE DISK AND DRIVE EMULATORS 


ә Make PC/XT/AT and compatibles diskless terminals 
| with local DOS and program storage. 


е Single or dual disk emulation of 5%” or 3%” 
diskettes up to 1.2М8, read/write up to 770K. 


e On-board EPROM programmer—simp сору а 
diskette to program the EPROMs or Flash EEPROMs. 


| e Flash EEPROMs remotely programmabile on LANs. 

| # Two Autoboot modes, a File (read) and a 
Programming.mode—automatic disk drive 
designation set-up during booting. 

• Flash EEPROM models are electrically erasable. 
SRAM models are battery backed. EPROM models 
are ultraviolet erasable. 

• Programming utilities included with programmable models. 


e List prices with memory ICs from $295. OEM prices 
and modeis available OEM with or without memory ICs. 


: CURTIS, INC. 
aza =) 


2837 North Fairview Ave.* St. Paul, MN 55113 
612/831-9512 Fax 612/631-9508 
"ИМА С xT AT 967 and C OOS are vacemanss of IBM MS DOS a ragimirms tA МС ОВОМ 
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LPC Serial/2A 
HDLC/SDLC Data 


Dual Channel Synchronous 
Controller (Z85C30) 
Runs 800K BAUD 
Full Duplex DMA 
pB software option 


Computer Modules, inc. 
2348C Walsh Ave. 

Santa Clara, CA 95051 

Tel: (408) 496-1881 

Fax: (408) 496-1886 


IEM PLAT ie a уста af PAM. Inc 
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NEW FREE 384 PAGE DATA ACQUISITION 
& CONTROL HANDBOOK FOR IBM PC/XT/ 
AT, Р5/2 AND COMPATIBLE COMPUTERS 


T 


р" А 
Ж 


А. SIGNAL CONDITIONING 
* COMMUNICATION 


“SEND TODAY FOR YOUR FREE 384 PAGE METRABYTE 
DATA ACQUISITION & CONTROL HANDBOOK 


Ка аә METRABYTE 


440 Myles Standish Blvd., Taunton, МА 02780 
(508) 880-3000 TLX: 503989 FAX: (508) 880-G179 
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AVPROM 
$295 ” 


For IBM-PC's & com- 

patibles, menu-driven * Programs 2716 
AVPROM programs | thru 27512A. 
EPROMs up to 8x | e 4- and 10 socket 
faster than serially- gang versions too. 


connected units (20 Call for prices. 


sec. for 2764). For complete 


Specs, free 32 pg. 
development tool 
catalog, call 


800-448-8500. 
or 207-236-9055 


AVOCET 


SYSTEMS, INC? 
120 Union St., шскеп. ME 04856 
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VI240 Keyboard 


for your PC 


Turn your PC into a VAX 
workstation with the 
PowerStation.™ 


e an exact VT200/VT300 
layout keyboard to plug 
into your PC, and 

e ZSTEM 240 or 220 
terminal emulation 
software 


—— | A ш, КЕА 
=M: =A Systems 
е À =m Lid. 


3738 North Fraser Way, Unit 101 
Burnaby, B.C., Canada V5J 5G1 
Tel: 604-431-0727 Fax: 604-431-0818 
Toll Free Order Desk: 800-876-6089 
ZSTEM and PowerStabon are trademarks of KEA Systems Ltd. 
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9-Track Tape Subsystem 
for the IBM PC/XT/AT 


аға” 


i | 


Py ажал 


Now you сап exchange data files between 
your IBM PC and any mainframe or mini- 
computer using IBM compatible 1600 or 6250 
BPI 9-Track tape. System can also be used for 
| disk backup. Transfer rate is up to 4 
megabytes per minute on PCs and com- 
patibles. Subsystems include 7" or 10%” 
streaming tape drive, tape coupler card and 
DOS compatible software. For more informa- 
| tion, call us today! 


[JUALSTAR,, 


9621 Irondale Ave., Chatsworth, CA 91311 
Telephone: (818) 882-5822 
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LOW COST 


RS-485/422 Card [PC485] $95/125 


e Serial Async. Communication up to 4,000, 2 or 4 wires; NSTGANI CART. 
ә Can be configured as COMI-COM4; Maximum Baud Rate 56КВ. 

e Flexible configuration options. RTS or ОТК control of transmission director. 
e Full/Half duplex operation. Supports hardware hundshuking (КТ5,СТ5). 

* Dual Әгіуегктесеіһетз; Чат ез 64 devices;Computihie with most comm. stwr 
e High speed version available (supports baud rates up to 256KB } - $165 


| Dual-Port RS-485/422[PCL743] $175 


• Two independent channels / UARTS; 2 or 4 wire operation. Мах. Baud 56KB 
ә Dipswitch configurable 25 COM1-4 (1902-7), On board terminator resistor, 


| ТЕЕЕ-488 Сага [РС488А] $145 | 


e Includes iNSTALLABLE DOS DEVICE DRIVERS and support fur BASIC 

е Additional Support for ASSEMBLY, С, Pascal and FORTRAN - $ 50. 

@ IRQ (1-6), DMA channel 1 оғ 2. Up to 4 boards per computer. 

e Compatible with most ІЕЕЕ-488 Software packages for IBM-PC (e.g. ASYS- 
TANT-GPIB, Lotus Measure). Compatible with 51% GPIB-PCIIA, 


IEEE- 4 d [РС488В 
WEE nen Сага 115-4558) $345 


e Software Support for BASICA, QuickBASIC and GWBASIC, 

e Additional libraries for C, Pascal, FORTRAN, Assembly available - $40 (ail) 
Full range of Talker, Listener, Controller, Serial Paraliel Poll, SRQ. etc... 

e Powerful menu-driven BUS ANALYZER can be run in the background while 
488 programs or commands are executed; Features Program Stepping, Break 
points, Real Time Bus Data Capture (4K buffer), instant Screen Toggling. 

e Complete Controller / Talker / Listener capability, Based on TI's TMS-9914. 

e Memory-resident Printer Port Emulation Utility included. (LPT 1-3). 

e NEC-7210 based card (compatible with NI's ӨРІБ-РСИ) - $445. 


DIGITAL ЏО Card [PCL720] $175 


е input: 32 TTL compatible channels; {при load is 0.2 mA at 0.4V. 

ә Output; 32 TTL compatible channels:Sinks 24mA(0.5V ); Sources i5mA(2.0V) 
ә Counter/Timer: DC to 2.6MHz; 3 channels; 16 bit counters: 6 counting modes. 
o Breadboard area for prototyping. Dipswitch VO port selection (200-3F8 hex). 


LOW COST 
DATA 
AQUISITION 
& CONTROL 
CARDS 
FOR PC/XT/AT 


| 12 BIT A/D & D/A [PCL711s] $295 


« АЛ) converter: 8 single-ended channlels, Device: ADS74, Conversion time 
less than 25,sec; Input range: -5У; Software Trigger Mode only. 

€ D/A converter: 1 channel; 12 bit resolution; 0 to + SV/I0V Output Range. 

e Digital 1/0: 16 Input / 16 Output channels: All LOs TTL compatible, 

e External Wiring Terminal Board with mounting accessories included. 

e Utility Routines and Demo/Sample Programs for BASIC and Quiek-BASIC, 


12 BIT A/D 4 D/A [PCL812] $395 


e A/D converter: 16 single ended inputs; Device : ADS74; Conversion time less 
than 25 „вес; Built-in programmabie pacer; Input ranges: = 10У, z SV. «IV. 

e D/A converter: 2 channels ; 12 bit resolution.; Output Range 0-5V . 

ə Digital 1/0: 16 Input/ 16 Output channels. All LOs TTL compatible. 

e Counter: 1 channel programmable interval counter, timer; Uses Intel 8254. 

e DMA and interrupt capability. Utility software for Basic included. 


[FAST 12BIT АЛУА [PCL718] $795 


e A/D converter: 16 single ended or 8 differential channels; 12 bit resolution; 
Programmable scan rate. Built-in Interrupt and DMA control circuitty. 
Conversion speed 60.000 smpis/sec (standard), 100,000 smpls/sec (optional). 

e Input ranges: Bipolar = 10V, 25V, -2.5У, -1У, =05V; Unipolar 10,5,2,1У. 

e D/A converter: 2 channels; Resolution: 12 bits res; Settling time: 5,56ес: 25V 

e Digital UO: 16 OUT, 16 IN; TTL compatible; All 1/О5 compatible. 

e Counter:16 bit progr. interval coumer/timer; Uses Intel 8254; Pacer clock; 

e Software: Ошу software for BASIC and QuickBASIC included. 

Supported by LabDAS ($195/495), ASYST, LABTECH, UnkelScope 


6 Channel 12 bit D/A [PCL726] 9495 


e Output Ranges: 010 +5V,0t0 + 10У, 25V, =10V or sink 4-20mA. 
e Set ing time: 70,6, Linearity: = l/2bit. Voltage output driving capacity: = 5mA 
е Digital L'O: 16 digital inpats and 16 digital outputs; TTL compatible. 


SSTEPPER MOTOR CARD $395 


e Capable of independent and simulianeous control of up to 3 stepper motors. 

e Speed: Programmable from 3.3 PPS to 3410 PPS; Built-in acceleration control. 
e Output Mode: One clock (Pulse, Direction) or twa clock (CW, CCW pulses) 

e Step position Read-back; Opto-isolated outputs: Crystal based timing. 

P ж де» g bit digital inpuv/output port. Order P/N ТРСІ.-738В) 


MC / VISA / AMEX Call today for datasheets! 
Circle 49 on Reader Service Card 


B&C MICROSYSTEMS INC. 


355 WEST OLIVE AVE, SUNNYVALE, СА 94086 USA 
TEL: (408)730-5511 FAX: (408)730-5521 BBS:(408)730-2317 
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* PCBRAND ......... 2.22... 262,269 330 VIZIFLEX SEELS .. o. .. 954 
* PCBRAND . ... .... .. ... 264,265 331 VOGON ENTERPRISES LTD ........ 324 
* PCBRAND . «155 он. 266,267 332 WATCOMPRODUCTS,INC. . . .... 189 
* PCCONNECTION . . .... . 94,95 333 WHITEWATERGROUP.THE  . 127 
* PCCONNECTION. ... ..... .... 96,96A 334 WIESEMANN & THEIS GMBH .. . 316 
* PCCONNECTION..... ....... 96B,96C 400 WINTEKCORPORATION . . . ..7 
230 PCPOWER&COOLING . — ... .. 107 335 WINTEK CORPORATION ........... 362 
231 PERCEPTIVE SOLUTIONS.INC ..... 163 363 ЭЛИ ан майнабын сл ..362 
232 PERCEPTIVE SOLUTIONS,INC ..... 163 MAG ХЕЛТЕК....... ............. 60 
MO PERCON o amr ren enese. 345 337 XIRCOM `. . ... 224 
234 PERISCOPE COMPANY ... .... .. 303 338 ZENION INDUSTRIES, INC . +s ves ЗЕЕ 
235 PERISCOPE COMPANY . . .......303 339 ZENITH DATA SYSTEMS .. . . .. .149 
324 PIONEER COMPUTERS ........... 125 340 ZORTECH,INC ў » 89 
325 PIONEER COMPUTERS ...... . .. 125 * ZORTECH,INC ... .918 
236 POPKIN SOFTWARE .......... ..232 341 Z-WORLD ENGINEERING .. . . .. 358 
237 PRESCIENCECORP . ... ...... 176 342 Z-WORLDENGINEERING ....... 356 
238 PROLOG DEVELOPMENT CTR ..... 312 
239 PROLOG DEVELOPMENT СТА ...... с ЖАҒ--Ш---І A = 
240 РВОСОМРЫ5А . . .  ...... 354 | INTERNATIONAL SECTION 64 IS 1-76 
241 PROGRAMMER'S ODYSSEY ..... . 362 No North American Inquiries please. 
242 PROGRAMMER’ кырар. `40,40А-С 
358 PROGRAMMER'S SHOP . .. .908 401 SEST-USA.. ii esses .. . .. 16-66 
359 PROGRAMMER’S SHOP ..... mms 208 402 404 TECHNOLOGY .. 16-38 
* PROGRAMMER'S SHOP .. . .... 208A 405 ADVANCED MICROPROCESS IS-73 
360 PROGRAMMER'S SHOP ......... 2088 403 АСС. 18-16 
361 PROGRAMMER'S SHOP .. ...... 2088 404 ALADDIN KNOWLEDGE SYSTEM 16-22 
* PROGRAMMER'SSHOP .... ... 208C 473 AMERICAN RESEARCH  ... 15-76 
246 PROTECH MARKETING,INC ........ 321 474 ДАРАЛЫ РЕЕВИНСН.. 2-.-... 16-78 
247 PROTECH МАВКЕТІМС ІМС .... ..121 406 ARGOSY . Fe АНД 15-44 
248 PSEUDOCORP.. ..368 407 BEHAVIOR TECH - ‚. 16-69 


250 QMS/THE LASER CONNECTION |... 219 470 BLAST/COMM.RESEARCH GRP 15-75 
251 QMS/THE LASER CONNECTION ....218 471 BLAST/COMM RESEARCH САР. . 15-75 


252 ӘМАТЕОНИЮО.........-........ 366 409 BLUE CHIP bie жч oa eee 15-86 
253 QUATECH.NC ........ ........388 410 BYTE BITS .. .. 5-68 
254 ОЦА ТЕСНІМС.,......... ....... 368 BYTE PUBLICATIONS . ‚ 15-74 
Wee QUA ТЕСН,МС............ ...... 386 411 CHERRY MICROSCHALTER GMBH .15-72,73 
256 QUATECH,INC... ..... ....368 412 CLARION SOFTWARE ...... 15-49 
257 QUATECH,INC... .... ........368 413 CLARION SOFTWARE .. . .. 15-49 
258 QUATECHANS Lis oe ........ 366 414 COBALT BLUE ....... xr 16-52 
259 ОЧАТЕСНИМС................... 366 415 COMPUCLASSICS.. ...... . . 15-26 
260 QUATECH.NC .... .... .... . .366 416 CUBIX ahs : -- . 15-28 
261 QUALSTARCORP `... . ...... 369 417 CUBIX ........... .. ws" ua . 15-29 
262 QUANTUM SOFTWARE SYSTEMS ... 263 418 D-LINK LTD eo... 15-45 
263 QUARTERDECK....... ..... 64,56 419 ELEX INTERNATIONAL . А . 48-59 
264 ОМАНТЕНОЕСК,............... 287 ELONEX euis: ....1.... В 
265 R&RELECTRONICS. . ..... . .354 420 ETAPN.V.. "lnc 5. 
266 RADIOSHACK ... . pases Civ 431 ЕКАРММ..,........... 1535 
* RAIMA CORPORATION . ӨНЕ 1- 422 FAST ELECTRONIC GMBH ....... 18-43 
* RAIMACORPORATION . . .. . 74 423 FAST ELECTRONIC GMBH .. 15-43 
287 RAINBOW TECHNOLOGIES ..... .183 424 FORTRON/SOURCE .. .... ... 18-13 
268 RAINBOW TECHNOLOGIES .. . . 163 425 GALAXY . .. .. 48-88 
269 RASTERDEVICES2.. . ... .148 472 GAMMA. TRANS 
270 RASTER DEVICES 2 АХАУ”; gas 426 GREY MATTER. ..--...,. 16-65 
271 ROSE ELECTRONICS ......... 83 427 HWAHSIN ГРОНА ЕРЕН 
272 RUPP. aT ЗЕ 428 (AICO. or ............. NER 
273 SAFEWARE.|NC . .+ -  . 352 429 INES 575524 с. КЕСЕ 
274 SAMSUNG ABL ыы 57 430 INTERQUADLTD . .,. ... ... . [8-5 
948 SAMSUNG .,..., 2,0. ........ 57 431 INTERQUADLTD ...... .. ... 18-7 
276 SANTA CRUZ OPERATION .......... 49 432 ІОЕМСІМЕЕНІМС............... IS-67 
277 SCIENTIFIC ENDEAVORS .......... 354 433 10 ENGINEERING ... .. 18-67 
278 SCIENTIFIC ENDEAVORS .... . ...354 434 ІТНАСА STREET SOFTWARE . .. 15-12 
279 SCIENTIFIC ENDEAVORS .. .... ..384 435 JCINFO SYSTEMS...... -a ... 16-19 
280 SCOTTSDALE SYSTEMS ........... 353 437 LANDCADD,INC. ........ .. . 18-38 
* SEAGATE TECHNOLGY . ... ...... 161 VE WEINE Lille RS 15-14,15 
281 SEQUITER SOFTWARE,INC ..... . 181 439 МА5НОУ. Sifts ме: > 15-37 
282 SILICONSHACKLTD....... ...... 363 440 MATRIXEUROPE . . ..... .... IS-71 
283 SILICON SHACKLTD . ........... 365 441 MAYFAIR MICROS ....... .-.. IS 
284 SILICON VALLEY SOFTWARE ... .. 106 442 МЕСАПАТА ... .... ... . .... 18-46 
285 SN'W COMPUTERS & ELECT ...... 106 443 MEGADATA  ... .......... ... 15-46 
286 SOFTWARE ADD-ONS.. ... ..... 157 444 МЕСАОАТА......... .......... 15-70 
* SOFTWARE DEVELOPMENT SYS... 119 445 MEGADATA „---,+ ЖҰТУ 
287 SOFTWARE SECURITY ,........... 195 446 MICRO DESIGN INT'L. ....-... IS-21 
288 SOLUS SYSTEMS, INC ..... a iit ha 6 447 MICRODESIGNINT'L ... ..... 15-21 
290 SPECTRA PUBLISHING ...... ..... 305 408 MICROMINT ... .... . ...... 15-84 
291 SPECTRUM SOFTWARE ... . ..... 275 448 MOSTLY MICE SOFTWARE ..... 15-58 
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449 PHOTRON.................. .. 16-20 538 МЕ!.................. .... МҰ/-15 775 RESOURCE CONCEPTS.INC .. ,..МЕ-6 480 BOFFINLTD ... .....,,- ..... 80-20 
451 PROGRAMMER'S ODYSSEY ... 18-56 Ugo ................_........ MW-15 йб: наор, МЕ-28 481 BOFFINLTD .................. 50-20 
452 SIEM EM i M rim Spo UAE. 15-25 540 MICRO IMAGE INTERNATIONAL... MW-5 EN ON т. ЫЕ: МЕ-28 482 BSI..... қы ЛҒ алы. 50-7 
SOFTLINE............ ctr eee e 18-61 541 MICRO IMAGE INTERNATIONAL... MW-6 778 TECHCITY ............... .. «. NES Lee eee nee ASOT 
453 SOLUTION SYSTEMS ......... . 15-47 542 PAO-KU INTERNATIONAL LTD ... MW-13 oM sc Am NE-5 484 CENTCIRCUITINT'LINC,. .......50-5 
454 TAPTOCORP . ....... d eh naso 15-88 543 PAO-KUINTERNATIONALLTD , MW-13 780 TRAVELING SOFTWARE ....... «>» NES 485 CENTCIRCUIT INTLINC. .. . .SO-5 
455 TEACCORP ........... ........ 15-9 544 REASON TECHNOLOGY ........ MW-10 781 WORLDWIDE SOFTWARE ........ NE-16 486 COMPUTER POWER.INC ... .. ..50-2 
456 TERRA DATENTECHNIK ..... ... IS-50 545 RESOURCE CONCEPTS,INC .. . MW-12 487 COMPUTER POWERING .. ......S0-2 
475 TERRA DATENTECHNIK ......... 18-58 546 RESOURCE CONCEPTS, INC .. . MW-12 ------------------- 488 COMTEKSOLUTIONS,INC .. .... SO-14 
457 ae ағала а эре f casei b pe el аа Нр ME урул 4 E Pacific Coast 64 PC1-20 ae M RIEN PA ИМС sonaas So 
459 TRANSTOOL3.0.... ........ .. 15-63 549 E ES CORP....... a. MW-7 552 BELTRON COMPUTERCORP ...... PC-9 491 CRAZY NANCY'S ....... -..... .90-29 
460 TREND MICRO DEVICES | 2... 16-57 БЕП: ТЕЕНЕІТТ................... MW-11 553 BELTRON COMPUTER CORP. ....PC-9 AM ПАША Е... а... 50-6 
461 TRIANGLE өтілі Xy d omoes. No IS-44 551 TECH CITY As 00. o, MW-11 БЕЙ оа, PB 493 DALLASPC................ ...50-6 
462 TRIGEM . . Lies er po ЛЕ ME ae M. PC-5 494 DAUPHIN TECHNOLOGY INC... .SO-21 
483 ТУ/ІММЕАр.................... 15-53 мма р ge НЕ1<28 558 COMTEK SOLUTIONS,INC . ... PC-18 485 DAUPHIN TECHNOLOGY,INC ..... SO-21 
464 UNIVERSAL DATA SYSTEMS .,... 18-11 east = 557 COMTEK SOLUTIONS,INC . . .PC-18 496 DERBYTECH COMPUTERS,INC .... SO-3 
465 UNIVERSAL DATASYSTEMS .... IT! | ау GELTAON COMPUTER CORP.......NE-7? | 556 CONVEX RESOURCES |; .....РС14 | 497 DERBYTECHCOMPUTERSINC. .. SO 3 
467 VASCO-SONG CHEER ы pt i: Wes | ee ШЕ 560 DAUPHIN TECHNOLOGY’ rus 499 DP.TEKINC — (22118030 
8 een 1! EXE ы gee е LANE. OCT РС-4 FTWARE. . ... .... 
469 VEGAS COMPUTER СОММ..... . 18-41 See NOMPINENS ...... eterne МЕ-13 De ЕКЫ „ха ым... Em схе. РС-4 501 FORTSSOFTWARE. . ...... 50-6 
Софы у ee a] МЕЛ% | 563 GALACTICOMM .... ........ -Pe | d ET 
INT'L DIRECT RESPONSE POSTCARDS 38! CCS. esto GÓNPUTER БҮЗ... NES КН | 504 GRAPHICS WORLD SW (GWS). 80-18 
енер - 0 T МС.........50-1 
; ANDSOR RESEARCHING. .......... is | 383 COMTEK SOLUTIONS.INC ....... Nene | ЖЕ Bec CBE fro c ipee eee 
* GATEWAY 2000................... 15 384 CONIX ELECTRONICS.. .... Же е. МЕ-4 568 METAWARE ` РСЯ 507 LAPTOPSETC .......... ..... SO-8,9 
* GT G, INC РЕТРО БОЛСУ КИЖИГЕ. 15 385 СОМХ Е ЕСТАОМІСЅ ............ МЕ-4 589 MICRO АНЕ INTERNATIONAL 1 ;PC-18 508 NM AE Ж. Mesa cu б jut SO-19 
* KEITHLEY METRABYTE,INC ..... ... IS 386 EDWIN SYSTEMS CORP .........NE-22 570 MICRO IMAGE INTERNATIONAL... PC-18 ang МЕТЫ $ ar. жз. 60-19 
* NATIONAL INSTRUMENTS ....... .. IS 387 EDWIN SYSTEMS CORP ......... NE-22 ж “ MICROCOMPUTING MKTG.CNCL .SO-26 
* REASONABLE SOLUTIONS is GALACTI E 571 PAO-KU INTERNATIONAL LTD — ...PC-13 
ai: ч-т peaks а 288 aoe ОМ М Ер, TCR. МЕ-2 672 PAO-KU INTERNATIONAL LTD ....PC-13 510 MICRO IMAGE INTERNATIONAL. ..SO-30 
EE LE n се На іст bpm lf. VU Аро МЕ-27 573 REASON TECHNOLOGY .. ...... PC-17 511 MICRO IMAGE INTERNATIONAL .SO-30 
REGIONAL SECTIONS 202 SEDI CETERE не-е, МЕЗ | 574 RESOURCE CONCEPTS,INC ..... PC-19 | 512 NISCAINC . -80-11 
+4 ЕБ аа „ы ДАТЫ нЕ 575 RESOURCE CONCEPTS INC . ...PC-19 513 PAO-KU INTERNATIONAL LTD ....50-25 
Midwest 64 MW1-16 445 INFO/OPTICS `.. 0712 ЭЛЕ МЕ 11 Шо ША........... OG Menem PC-20 514 PAO-KUINTERNATIONALLTD .. 90-25 
394 LAPTOPSETC СС NE-8 aT POR ei. US .PC-20 515 PROJECT MARKETING CO.. .... SO-23 
527 BELTRONCOMPUTERCORP.....MW-9 | 395 LAPTOPSETG 100110111. nes | 372 TECHCIY...- coo BES | $17 RESOURCE CONCEPTS/NC ||. 80-28 
528 BELTRON COMPUTER CORP... MW-9 | 366 MANCHESTEREQUIPMENT... NEM | 374 ТЕСНОТУ с. РО | $18 RESOURCECONCEPTSINC ^... 50:24 
529 851........... .............. MW-3 а MANCHESTER ЕОШРМЕМТ. . NE-20A-B PS TENISON. [mo cnr c cime АВР d ^w miles қ di wed 
ВЗВ BBI. MT. wu MW-3 БВА ЗЕ ED erani i ex 520 SIA. pev" ee ДИ». 60-32 
531 COMTEKSOLUTIONS,INC . ..... MW-6 ЕЕ Rp angen 521 ТЕСНСТҮ 5.1 1 $01 
532 COMTEKSOLUTIONS,INC ....... MW-6 * MICROCOMPUTING MKTG e NEA South 64501-32 522 TECH GITY С... 1.60681 
533 DERBYTECH COMPUTERS,INC ... MW-5 770 PAO-KU INTERNATIONAL LTD ....NE-15 523 THORSON COMPANY | .. ... . 80-13 
534 DERBYTECH ирге, ІМС... MW-5 771 PAO-KU INTERNATIONAL LTD . “МЕЛ 476 AMERICAN LEADER COMP.,INC ..SO-14 524 THORSON COMPANY . ... . ..SO-13 
535 ЕРУ лу Me + ) ТЕ . MW-2 772 РСЕХРО NEW YORK . .. . NE-24, 25 477 AMERICAN LEADER COMP..INC ..60-14 ай 
536 PILL MW2 | 773 REASON TECHNOLOGY ||... МЕ; | 478 BELTRONCOMPUTERCORP.....S0-17 | 528 UNITED INNOVATIONS .. - + oe 
537 GALACTICOMM | "n . MW-4 774 RESOURCE CONCEPTS, ING ....... NE-6 478 BELTRON COMPUTER CORP ..... 50-17 еер ДЫ уй бы 
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405 ADVANCED MICROPROCESS .... IS-73 SN Mi... uae mr ER 274 SAMSUNG .......... .......... 57 86 DIGITAL DISTRIBUTING . .... ...3? 
14 AHEADSYSTEMS ............... 70 536 MEI LN Ee UD C MM А! MW.15 275 SAMSUNG - maipe donne 2 a DIGITAL DISTRIBUTING ........ 37 
MS ......... .....70 | 539 МЕ......... ....... ...... - ri Sede asta pie e adem 
1 уйкун? „ЖЫ iene 2 508 MEI КЖ Lu we жарас ге POTS 313 THE SOFTWARE ШМК. р 8... 108 La mde О: ЖД 
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HA PRODUCTS A AR 187 MEXTEL ...... к. ере LIEN = iler 214 387 EDWIN SYSTEMSCORP .. . .NE-22 
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87 ARTIST GRAPHICS ` mal cers NE * NORTHGATE COMP.SYS. ......... 296 144 HEWLETT-PACKARD PERIPH,,..... 129 * ELONEX . ` icc SO 
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s HERCULES NCLOGIES ^ EE ч 194. GIQATREND..,. _............ 271 mM inci ccs 366 KILASYSTEMS. . .. ...... . 363 
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Тт ЗА)... ... . + РС-20 
519 5А 50-32 
520 5А... 50-32 
547 SIA .. MW-16 
546 ША. MW-16 
776 SIA . , NE-28 
777 SiA .. МЕ-28 
282 SILICON SHACK LTD. i 552 
283 SILICON SHACK LTD. 
285 SN'W COMPUTERS А pui д, 106 
* SOFTLINE - >=. 16:91 
286 SOFTWARE ADD-ONS 157 
301 SUPREME ENTERPRISE. 368 
454 TAPTO CORP 5-68 
309 TELEPHONE PRODUCTS | CENTER 347 
310 TERABYTE INT'LIINC . Ен; 367 
523 THORSON COMPANY .,. $0-13 
524 THORSON COMPANY . „а! 50-13 
323 UNICORN ы Es he 356 
328 УМПЕХ............. гә 0 a DOT 
327 UNITEX aie . 357 
466 US.A. SOFTWARE 16-31 
334 УЛЕЗЕМАММ 8 THEIS GMBH . 316 
839 ON-LINE 
SERVICES 
450 BIX „э . 284,285 
450 BIX тес”? .. 308,309 
* BIX EN ce e am sr Li 2 381 
840 OPERATING 
SYSTEMS 
B8 DIGITAL RESEARCH P. 
99 DSC "uiid чу 229 
* {BM-OS/2 A ESI EI 59 
180 KADAKPRODUCTSLTD `. 8 355 
* MARK WILLIAMS CO.. - 101 
262 QUANTUM SOFTWARE SISTEMI 283 
264 QUARTERDECK . 287 
276 SANTA CRUZ OPERATION . 49 
312 THE SOFTWARE LINK. . . 159 
313 THE SOFTWARE LINK . 159 
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REQUEST FREE INFORMATION BY FAX 


Attention BYTE Readers!! Now you can fax your requests for free product and advertiser information 


featured in this issue. 


Just fax this page to 1-413-637-4343. You'll save time because your request for information will be pro- 


cessed as soon as your fax 15 received. 


Circle the numbers 
below which correspond 
to the numbers assigned 
to advertisers and pro- 
ducis that interest you, 


Fill out this coupon carefully, PLEASE PRINT. 


Mame 

Title 
Company 
Address 

City 
State/Province 


Country 


aqe——— —X, 
Phone Mumber Fax Sumber 


A. What is your level of management responsibility? 
| O Senior-level Management 

20 Other Management 

311 Non-Management 


B. What is vour primary job function/principal area of 
responsibility? (Check one.) 

C Administration 
Accounting/Finance 
MIS/DP/Information Center 
Product Design ала Development 
Research and Development 
Manufacturing 
Sales/Marketing 
C Purchasing 
Personnel 
Education/ Training 
ia 1. Other: E 


ШЕШЕ 


C. Please indicate your organization's primary business 
| activity: (Check one.) 
Computer-Related Husinesses: 
1s O Manufacturer (Hardware, Safiware) 
L Computer Retail Stores 
Consultants 
| Service Bureau/Planning 
Distributor/Wholesaler 
30 C Systems House/Integrator/VAR 
iL Other: _ 
Non-Computer-Related Businesses: 
— Manufacturing 
Finance, Insurance. Real Estate 
Retail/Wholesale 
Education 
Government 
Military 
Professions (Law, Medicine, Engineering, Architecture) 
Consulting 
Other Business Services 
Transportation. Communications. Utilities 
| a2 O Other: 


СІПГПІГПІТІГІГІГПІ | 


Г] I subscribe to BYTE. 11 do not subscribe to BYTE. 
| [_] Please send me one year of BYTE Magazine for $24.95 
and bill me. Offer valid in U.S. and possessions only. 


ш! JUNE 1990 
елім 
RY IE ea 


Check off the answers m 
questions "A" through “С, 


Remove this page ог 
copy this page clearly 
and fax it to the number 
above. 


Print vour name, ad- 
dress, and fax number 
clearly on the form. 


961 963 965 966 970 971 97 974 975 | 

981 982 983 984 985 986 | 390 $991 993 994 985 999 1000 
1001 1002 1003 1004 1005 1006 1007 1008 1009 1010 1011 1012 1013 1014 1015 1018 1017 1018 1019 1020 
1021 1022 1023 1024 1025 1026 1027 1028 1029 1030 1031 1032 1033 1034 1035 1036 1037 1038 1039 1040 
1041 1042 1043 1044 1045 1046 1047 1048 1049 1050 1051 105. 1053 1054 1055 1056 1087 1058 1059 1050 
1061 1062 1063 1064 1065 1066 1067 1068 1069 1070 1071 1072 1073 1074 1075 1076 1077 1078 1079 1080 
1081 1082 1083 1084 1085 1086 1087 1088 1089 1090 1091 1092 1093 1094 1095 1096 1097 1098 1099 1100 
1101 1102 1103 1104 1105 1106 1107 1108 1109 1110 1111 1112 1113 1114 1115 1116 1117 1118 1119 1120 
1121 1122 1123 1124 1125 1126 1127 1128 1129 1130 1131 1132 1133 1134 1135 1136 1137 1138 1138 1140 
1141 1142 1143 1144 1145 1148 1147 1148 1149 1150 1151 1152 1153 1154 1155 1156 1157 1158 1158 1160 
1181 1162 1182 1164 1165 1166 1187 1168 1188 1170 1171 1172 1173 1174 1175 1176 1177 1178 1179 1190 
1181 1182 1183 1184 1185 1186 1187 1188 1189 1190 1191 1192 1193 1194 1195 1196 1197 1198 1189 1200 
1201 1202 1203 1204 1205 1206 1207 1208 1209 1210 1211 1212 1213 1214 1215 1215 1217 1218 1219 1220 
1221 1222 1223 1224 1225 1226 1227 1228 1229 1230 
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Circle numbers оп reply card which 
correspond to numbers assigned to 
items of interest to you. 


INFORMATION 


Want More Information About the Products and Advertisers Featured in this Issue? 


Fill out this coupon carefully, PLEASE PRINT. 


Name 
{ы} 
Title Phone 
С amp any mE 
Address 
City О State | ‘Zip 


A. What is your level of 
Management responsibility? 

| — Sentor-level Management 

2.0 Other Management 

3 —— Non-Managernent 
B. What is sour primary job func- 
tion principal area of responsibility? 
(Check one.) 

1. Administration 

*  Accounüng Finance 
a MIS/DP'Informaten Center 

7 _ Product Design and 

Development 

= _ Research and Development 
а. Manufacturing 
Sales Marketing 
11 — Purchasing 
— Personne! 
— Education Traming 

- Other 
. Please indicate your organiza- 
tion's primary business activity: 
iCheck one.) 


Computer-Related Businesses: 
15 _ Manulacturer (Hardware. Solaire 


11 
=k 


— Other 


— Computer Retail Stores 
— Consultants 


— Service Bureau’ Planning 


— Distributor Wholesaler 
— Systems House 
Integrator VAR 


~on-Computer-Related Businesses: 


1 
"= 


3E 


— Manufacturing 

— Finance, Insurance, 
Real Estie 

_ Retail Wholesale 

Education 

— Government 

— Miliar 

— Professions (Law. 
Medicine, Engineering. 
Archiecture) 

— Consulting 

- Other Business Services 
Transperiatian, 
Communications, Utilities 

— Other 2 
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Check all the appropriate answers to 
questions "A" through “С”, 
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Print your name and address 
and mail. 
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53g 1000 101 10021872 1004. 1ТЕ 10085 1/07 1008 1008. 1010 1017 1012 1013 1714 1015 ТӨЛЕ 1017 10716 1012 1020 
10211022 1025 1004 1025 1026 1097 7026 1098 1020 1031 1012 :033 хы 1075 1008 1027 1056 1029 1040 104 1042 1042 1042 1045 1045 1047 1048 1049 1040 
1051 105272457044 1035 1056 1057 1058 1059 1262 1061 1062 *063 1064 1065 10866 1067 1058 1563 1070 1071 1072 1073 1074 1075 1076 1077 1078 1079 1080 
1051 Volt 1093 1084 1085 1065 1087 апра 1 DB 3090 1035 1092 1092 10594. ТІ 1096 ПЕТ 0988 0 000 OO 0803 104 0108 005 07 1108 1108 1110 
31111112113 1174 1115 1115 1117 3118 1115 11720 2121 1122 1 122 1124 1125 11985 1127 1128 1429 1132 1131 1122 1140 1124 1138 0138 1127 132 11288 1140 
3141 1142 1343 1142 1248 1148 1127 2148 1148 5350 1151 1152 1183/1154 2155 1158 1157 1152 1153 1:80 1181 1152 1753 1154. 1185 11655 1157 11868 1168 1170 
WT T2 01731174 1175 1178 1177 1178 1178 7189 1181 1382 1123 1184 11851586 1187 1 188 1188 1190 1181 1192 1183 1192 7155 1198 1137 ^ 198 1103 Т 
ТЕЛТЕР 1205 1254 '205 ЭЖ 1207 1203 1209 1210 1211 1212 тата 7274 12151218 1217 1218 2218 1220 ТЕМ 1202 1223 "MEER VET ee le 


L] Piease send те one year of BYTE Magazine for $24.95 and БІН me. Offer valid іп U.S. and possessions only. 


BUSINESS REPLY MAIL 


FIRST CLASS MAIL PERMIT NO. 176 PITTSFIELD, 


POSTAGE WILL BE PAID BY ADDRESSEE 


READER SERVICE 


PO Box 5110 


Pittsfield, MA 01203-9926 


USA 


MA 


ПИТТИ ПТИ ИАТА ИАА 


NO POSTAGE 


NECESSARY 


IF MAILED 
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UNITED STATES 


INFORMATION 


Want More Information About the Products and Advertisers Featured in this Issue? 


Print your name and address 
and mail. 


Check all the appropriate answers to 
questions "A" through “С”. 


Circle numbers on reply card which 
correspond to numbers assigned to 
items of interest to you. 


BUSINESS REPLY MAIL 


FIRST CL 


ASS MAIL PERMIT NO. 176 PITTSFIELD, МА 


POSTAGE WILL BE PAID BY ADDRESSEE 


READER SERVICE 


PO Box 5110 


Pittsfield, MA 01203-9926 


USA 
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МО POSTAGE 
NECESSARY 


IF MAILED 
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Fill out this coupon carefully. PLEASE PRINT. | & 8 4 F 5 7 FP eo 8 T" WM I M M CS M Hon d$ хг #8 н x 
м 301 2 D м) BET HBB es aj 4) Go an 45 47 а о 5D) п ы 5) 54 МЫ к OM M 59 UU 

H & 5 B: M5 oF bf BB CH рп T Т] A4 1% втт "à € E mp" B8 ы и G5 &5 BT OB әш 

5 a HP dà 996 3? ци G3 700 101 1202 103 ты 104 НЕ 107 106 109 110 711 112 1773 114 1125 15 117 ТІН 115 та) 

Name 127 122 32] 124 325 126 127 128 1289 '30 13! 132 133 134 125 136 737 3038 129 тар 141 142 14] 144 145 145 747 148 148 150 

— 151 152 333 154 135 154 157 158 159 185 161 TE? 15] ТЫ 155 186 1567 158 169 ТІЛІ 317») 172 173 Түй 775 176 377 We ІІМ 1! 

Title Phone 187 Ch2 153 164 185 BE 197 Та "HB 19} 187 12 3393 184 185 136 187 138 1 20 2 Z0? 203 Ән 20$ 206 X) 208 ma 210 

ап 212 213 214 015 216 217 2j 5850 x6 mnn im HI ma 5 M6 157 ird 20 РИ ЕП TX 2D £M £5 o rM J ee Iu Шш 

Company ždi 240 243 Фал 248 гав M7 geg 253 i90 258] жар 281 252 7&5 255 287 па мә 260 281 қорасы DEL ФЕБ 2: i06 389 27 

an PB BUS 274 рта GUB BUT ОТЕ 273 Е 20 ро 283) 224 235 2M) шт маз qo ЕП mugs £9] Фи 45 cxx SU £M M EU 

Ri 207 05 Xa Xs Кё XT кезе 110) gU пр 111 $i 315 ИЕ 317 TUB 115 120 ug! 322 НӘ Ша 305 1% ШТ OXPB 309 10 

Address ln 332 Zu м 1E XX 007 IM 329 но M! xn Ул ма нє м м? мыл DA) м0 уа 352 35) Ма 345 158 $T 258 353 340 

ап M2 3 кі ком ыт мі STD атт А70 379 37а 975 376 377 JA 37s ЗА 381 ШЫ МЫ ы qat ШЫ ты (WS o» 

City эше Zip lr жә 332 Yu 55 096 87 O98 398 дю ду шо ADI шы ын A aT e e a a алә 213 414 41а ИЕ 417 ме оз 220 

ін 422 длу 224 475 лоб A27 428 AI 432 431 2X2 431] ды 435 LES 437 аўн ат 240 ш! ыз шу ыд ма ЫБ щт ша ыу iH) 

A. What is your level of lë — Computer Retail Stores 451 452 ча 384 455 456 457 488 із 230 451 аш 4B] ЧА Ша 06 47 458 453 ФП) ATD ATP (73 474 415 478 47 478 473 ABO 

management responsibility? 17 — Consultants шыл із £81 Шы өзе ШИ ат ца 139 iy] 4j] 492 жз іш ан шор ім i09 500 50] 502 ыз ын 505 50А 507 ыж 509 510 

| — Senior-level Managemem 18 _ Service Bureau Planning 511 512 51% 514 515 516 517 M6 518 i20 527 52 50% $24 395 346 527 528 ішік ін КО X0 ix 53 i 557 338 59 ЭШ 

2. Other Management 19 Distfiburar Wholesaler Zl! ызыл Xia 345 TO 54g RAD ДЕ] 55) ER] БЫ BAS LESE 557 558 Ыс Ы БЕЧ 55S БЛ 564 SES 566 Ы7 БАН 35g ЕТ} 

з) Non-Managenent 20 — Systems House sn 572 3873 574 575 STE 577 ар 2% 580 М Ыш 55) Ын Seg МЕ 587 558 Se MO 591 242 54) 552 535 596 307 538 239 OO 

B. What is your primary job func- _ Integrawr VAR іл Ыр ыз бы AOS БОБ 807 MB BOB ғо Bt] &12 Біз Ме 515 516 &17 618 ға BA) Ен а? ыз ам 605 aoe ет ж ЕЖ 

tion/principal area of responsibility? 21 — Other: өл 52 Єз GH 35 536 б? 633 529 (20 G4! He MI Ба Mi б ыт Ыз ыз GAD М б S53 854 ASS 594 E57 ABP 652 gan 

(Check one.) NonCuspputer:- Related Busiiwsses: бл G62 өз бы ме Б DET G68 G62 Бс 871 872 673 674 G75 БТ 677 i78 679 М0 ҺӘ Бө Баз ғы GS сав ы? Ый Б E50 

a Administration nie Manufacturing ыл ӨН БЭЛ ны fus S96 DT S08 So) ТЫ ТЫ ТЫ 708 ТЕ ОЛП 708 ТЫ ТІП T3! тта ak TIS ПЕ 717 718 718 TA 
s I Accounting) Finance 232 Finance, Insurance. Үн 722 723 Ты 725 Tat TQ] TIR 78 T3) та гр таа TH и 736 722 ты 7339 780 Tar Ta T3) Ped таз TAB 747 тар тіз T 

&.. MIS DP Information Center Real Estate Тө) 712 753 ты 795 754 TET ТӨ 758 730 7à! ТЕР налы 765 ТЫ 767 78 78 770 7T тта 773 TTA ТЕ ТТА ТҮ ТТ) 779 74 

т Product Design and mo Reat Wholesale ТАТ Ты ТЫ 784 76S 75e 7BT TA TR Т) 701 ор C93 7894 ты ТЫ 737 738 ТБ МЕ Қ. Bos ыз ны G5 жа Бі Жа Е MD 

Development 35 | Education гі Biz Big Hr М5 ME КТ pE ПВ ЕЛ Al аз 823 Bee ше B6 Вот XH ам GO Еу аз аз Қы КӘ ЯЗЕ X17 ЕМ А ВШ] 

& Research and Development 26 — Government Ват Bag ырымға ME Ыт ырғыз ВШ G5 өр Bay Ыз а Ба P257 i54 355 5560 ы MO BAD Мы MS AGE ЯТ ма MS BUD 

8 .. Manufacturine 1 Military Еп атс p73 ач BFS 875 ДТТ ВТА БӘ ЫП MAT Бар БАЗ BAI AS BG BA) ОВА АРЫ КЭП BS Boe Кїї Вол Boe мм ВОТ Geh Кз 300 

I0 — Sales/Marketing 28 < Professions 1 Law, ый Ж? 30i зы 908 306 WOT Ша ЭЙӘ 910 511 312 913 374 915 p 517 918 ша 49 gu] 322 323 324 905 05 5%? 909 50 330 

IER. Purchasing Medicine, Engineering, 037 93: 923 Пы 935 835 9837 523 ЖЕ 32) ып ыр Dii 324 525 ЫБ 47 ыз ыз 950 45) Gag 951 Әм 955 oh GST 955 Sho ЖБ 

[2 — Personnel _ Агеһнесшге) ы GAD 963 OE G65 956 967 эы 969 970 97! 972 979 474 9ТЕ $76 377 578 9ң ФӘ0 ы! 92 Ma 982 gas 356 ЯТ SOM GEO 90 

13 — Education Training 79 — Consulting Өн 152 Ұл зы 995 SOM 397 S64 эз 1000 1003 1002 1003 1004 1005 1006 1007 1008 1209 1010 1011 1012 1013 1014 1015 1016 1017 1018 1019 1020 

14 Z Other; - 30 — Other Business Services 1027 1022 +023 1024 1006 1026 1027 1029 1029 1080 12:11 1032 1025 1094 1005 1236 1037 1038 1029 1040 1041 1042 1043 104 10455 1048 1047 1044 1048 1050 


C. Please indicate your organiza- 
tion's primary business activity: 
(Check one.) 


5| — Transportation. 
Commeaunicarnons, Utilities 
3c Other; — 


1061 1652 3053 1054 1055 105 1057 1033 1059 1060 1061 7062 1063 1064 1055 ТОБЕ 1067 1058 1089 1970 0071 1072 3073 1078 1075 1078 1077 1073 1079 1080 
108: 1082 1082 1082 1085 108E 1087 1028 1288 1090 109* 10921192 1094 1095 "ME 1097 198 109 "108 1100. 1102 11083 1104 11/085 1306 1127 1108 1109 1110 
Ti p 14112 1715 7174 1175 17116 7777 5178 1113 1112 1321 1122 3 1124 2125 114265 2127 1128 1129 1120 1102 1132 11325 1124 1135 113€ 137 1138 1179 1140 
TA? 17421142 1124 7148 11286 1147 1 48 11248 1155 1751 1152 1153 1152 1155 1156 1 157 1158 T1593 118) 116! 1752 1153 1164 1165 1168 1187 1 168 1158 1170 


omputer-Related Businesses: 
k T Manufacn тег (Hardware. Software! JUNE ила NFR PR 1178 176 1177 1178 1179 1180 1181 1182 1182 1184 1188 116E 1187 1188 1189 1190 1181 1192 5183 1164 1195 1196 1197 1134 1196 1200 
Jus Гастите! ге. 850002 ion: 1302 1200] 1204 7225 12048 1207 1208 1209 1210 1211 12212 1213 1214 1218 1215 1217 1218 1218 1220 1201 1222 1221 1224 1226 1228 1227 122% 1000 1200 


L] Please send me one year of BYTE Magazine for 524.95 and bill me. Offer valid in U.S. and possessions only. 


DYNAMIC RAMS 


PARTS SIZE SPEED PINS PRICE 
4116-150 TEC 15075 18 1.48 
4164-150 ES535x* 1502s 16 2.49 
4154-120 6553511 1205 18 288 
4164-100 ESEJ] 100ns T: 5.39 
TMS4464-12 85536у4 120г6 16 3,95 | 
41256-150 262144x1 T50ns T 259 

41256-120 252144х1 12005 18 2.35 | 
41256-7100 PE TAAK} '"übns 1B 3.15 | 


UPGRADE YOUR 
OLD SYSTEM! 
REQUEST OUR 
NEW FLYER ТО | 


41256-Е0 2&ё2144т1 nns 16 2,75 
414255-100 26T däyd 100ng Fa 12.95 
414255-BU fbr lade Bins zu 13,45 
1 МЕ-120 ІГыҢауБы 12025 18 11.35 
1 MB-100 ШЕ ЕП ШЫ 18 12.35 
1 MB-B80 EG ans 18 13.95 | 


—— 


SIMM SIP MODULES | 
PARTE SIZE SPEED FOR PRICE 
41256A9B-12 256K x5 там SIMM/PC 96.95 16MHZ MINI 386-5 X 5 529995 | 
41256A9B-80 256K x9 Bürs SIMM/PC 49.95 ЧР » 
12100048810 1М8 х8 100ле — SIMM/MAC 109.95 OUR FASTEST S 1 4 95 * NORTON Б} 15.3 » LANDMARK AT SPEED 20.8 
421000A3B-10 EEE TOOns. SIMM/PC 113.95 | - USES '6MHZ INTEL 803868X CPU - EXPANDABLE TO ЕМЕ 
421000A9B-B0 — IMB x3 ч — Smwec ness M 33MHZ CACHE 386 QN BOARD + 512K^ MB USING 18/56 258K) DRAMS OF 2/4 
256K9SIP-B0 256K XS 80ғ5 SIPIPC 54:95 " NORTON 61 45,9 + LANDMARK АТ SPEED 50.8 256K SIPS OR a8 258КХ4 AND 2/4 ЭЗЕКХІ DRAMS SAME 
| 256КӘБІР-60 oe rs a сы Құлы BE + 33MHE 803885 MPU « 84K ZERO WAIT STATIC RAM CACHE LUNES 1] É3s (MEX) ORAMS OR 2/4 118 SIPS: E MB USING 36 
* MBx3SIP-Bü MB x 3 80% SIPPE 1245 5 4 2a MB ON BOARD RAM USING SONS SIMMS ОКЕ MBX' DRAMS AND 2/4 *MB SIPS AMI BIOS: CHOOSE FAST 
m = NEW m INSTALLED) + VAME USING 4/8 256K SIMMS OR <8мв USING О WAIT STATE OR 1 WAIT STATE FOR ECONOMICAL USE ОР 
о ч A/B iMB SIMMS - CHIPS & TECHNOLOGY 820206 OMA SLOWER НАМ = FIVE 16-gIT & THREE Н-НІТ EXPANSION 
MA TH COPROCE SSORS ШІ INTERRUPT CONTROLLER + SOOKETED РОЯ 90287-33 MATH SLOTS - CHIPS & TECHNOLOGY NEW ENHANCED 
a CO-PROCESSOR + EIGHT EXPANSION SLOTS (ONE 32-BIT ADVANCED TECHNOLOGY (NEAT) CHIPSET - SOCKET FOR 
8-ВІТ COPROCESSORS Ш Six 15-917, ONE BEIT) = AMI BIOS ASSURES IBM COMPATIBIL- 803875Х-16 COPROCESSOR + 85° X 13° SIZE FITS IN MINI-AT 
єр E 5s] 5 YEAR ШІ iT’ + S/3Hz KEYBOARD ADJUSTABLE SPEEDS AND FULL-SIZE AT CASES 
4 A ы 2 : ! 
Вда?-1 10 м Hz 169.95 WA RRANTY MCT-386 МН C-33 Oe ee Ва фе ава гага нева вааай 51 495 ‚00 MCT- З865Х seerb etre nnet CCP ert err rere err reer 5399.95 


16-ВІТ COPROCESSORS | 
80287 БМН: 139.95 ра 

80287-8 B MHz 209.95 
80287-10 10 MHz 239.95 
В0С827 !2MHZ 299.95 


32-BIT COPROCESSORS 
B0387-16 16 MHz 359,85 
B0387-SX 16 MHr 318.95 
80387-5Х 20 16MHZ 399,95 
80387-20 20 MHz 399.95 INCLUDES MANUAL 
80387-25 25 МНг 499.95 & SOFTWARE GUIDE 
80387-33 33М-г 649.00 


25МН2 386 >999 


* NORTON 51 29.7 ғ LANDMARK AT SPEED 32.5 

a 28MHZ 80386 MPU + 10MH2Z/25MHZ KEYBOARD 

| SELECTABLE SPEEDS + 1ЕМВ ON-BOARD RAM CAPACITYUS- 
ING SIPS (СКВ INSTALLED) + NAME USING 36/72 258K X1 

DRAMS QR 4/8 256% SIPS; 4.BMB USING 36/72 114BX' DAAMS 

OR 4/8 ТМВ SIPS; 15МВ USING 72 1MBX? DRAMS AND B ТМВ 

SIPS + SHADOW RAM FOR BIOS & VIDEO - SOCKETED FOR 

WEITER 3167 GOPHOGESSOR + EIGHT EXPANSION SLOTS 

IFIVE 1&-BIT, THREE $-BIT) * AMI BIOS ADJUSTABLE 805 


SPEEDS » INTERLEAVED МЕМОНҰ» МЕДЕ О WAIT STATE —— € nn | 
^ | MCT-386MB255 | | 95 
| Littlefoot'" CASE е | 
20MHZ 386 5799 ZOMHZ 286 389 


ж a | 
MCT-336MB205 » NORTON SI 23.0 + LANDMARK AT 25.8 , RET ER AE үле d ты 


SYSTEMS + EXPANDABLE FAOM Sick ТО 3M9, 5128/1MB 
USING 18/38 256KX1 DRAMS OF 2/4 256K SIFS, 2/4MB USING 


524955 


а ACCOMODATES ALL MOTHERBOARDS 


HOTE Cases GO NOT ІНСІ IE DFI | iom ^ = ыды 59955 
Шала айынын а ыы. 10085, 256K OR TMB SIPIDIP RAMS • 16MB RAM CAPACITY 10MHZ 8088 wonron si 2.1 

8M ARD. МВ USING OPTIONAL RAM CARD (OKE 
EON QAAE ere Bsa ann » NOW USES LOW-COST 256K X 4 1МЕ DRAMS = XT 


UL APPROVED POWER SUPPLIES 


INSTALLED- ON-BOARD RAM: 1/24B USING 4 


^ INCLUDES 350 WATT POWER SUPPLY MINI 25MHZ CACHE 386 1838 (MBX) DRAMS DR 2:4 1MB SIPS: E BMB USING 36 ^ MBX! 
* MOUNTS FOR 3 FLOPPY & 4 HARD DRAMS AND 2/4 (ME SIPS « 20/10МН2 KEYBOARD 
DRIVES + NORTON 51 30.5 * LANDMARK AT SPEED 40.7 UE PETES MEES Wen bare UE 
» TURBO AND RESET SWITCHES : 25MHZ 80286 > REQUIRES ONE OF THE RAM CARDS LISTED НТЕНШЕАМЕГ MEMORY v FARI D WASNT МАН е | 
+ SPEED DISPLAY, POWER, DISK LEDS BELOW + SHADOW RAM FOR ROM BIOS - USES MEMORY FE spp erp ue FR eS ME Une GT ede 
| қ CACHING FOR SUPERIOR PERFORMANCE « MEMORY INTER. BELLE AT GASES O TEIL & THESE MEETS | 
ШІ: MOUNTING HARDWARE, FACEPLATES E на » SOCKET FOR Б0287-12 MATH со: PROCESSOR | 
AND SPEAKER INCLUDED LEAVING FOR NEAR © WAIT STATE OPERATION |8 BANKS OF MCT-M286-20N 
| CASE-100 | SIGTCOPROGESSONS а ОИЕ 52899 | 
Р 3167 COPROCESSOAS 16МН2 286 W/NEAT CHIPSET 
| CASE-200 “SUPERFCHIT-HOLOS ІН DAVES 5499. 95 MCT-C388-25 кеки ee ee ee) кі--к-вей-т-тет--кежағыуша 51 199.00 МСТ-М286-16М ыы 5I 16.2 / LANDMARK AT 21.1 
І CASE-120 “міміРООТ" wi200 WATT PS... $199.95 ME oun USING 2/1632 256KX« DRAME & 2816 255KX1 DRAMS | v гә калай | 
| (OK INSTALLED) 12МН2 286 W/NEAT CHIPSET 72697” | 
| - MCT-C386- Ma.. шігіінін ттиигининин 414L4L4LEANT n 599. 95 МСТ-М286-1 2H NORTON Şi 12.0 2 LANDMARK AT 15.5 | 
| STANDARD VIME USING 35/72 ВЕК Dnus OR 4 4£MB USING 3872 | 
; ІМЕХІ DRAMS (GK INSTI | | 
B CASES MCT-C386 MB crees $8998 12.5МН2 286 519955! 
i z TW | 4 | А "1 = А | 
! FULL SIZE SLIDE CASE | "вама USING а влез s — GEME USING ABE tB „ NORTON 51 14.3 « LANDMARK AT SPEED 16.5 | 
| CASE-70 нанава 589.95 g 16 р ЕЧ AND B8 SEEK SIMMS DEK INSTA LLEDI = АТ- CON IPATIBLE J © iz Sh aZ SEVEQARD SELECTASLE 
By CASE-50 FOR 8088 OR MINI-B& MOTHERBOARDS .... $59.95 Ш/Мот-с286-М16.........................................524%906 SPEEDS» EXPANDABLE ТО 4MB ОМ BOARD; ST3K/TMB USING | 
CASE-FLIP FLIP-TOP XT-STYLE CASE ...................... $39.95 | 18/36 255KX! DRAMS, DAMB USING 18/38 1MBX! DRAMS (KE | 
CASE- SLIDE SLIDE ТҮРЕ XT-STYLE CASE "Vae { $39.95 | 5 ed L C a Шаға = SPEED 120M5 ЕПА 1 ТІЛІП TOONS 
CASE-JR .............. em .,8149.95 IM MINI 2ОМН? 386 62 2 OT MSE 12. $199.95 
WITH1SOW POWER SUPPLY FOR B088 OR MINI-286 BOARDS. | ! MCT-M286-10z^0Muz VERSION |... eB8.95 
CASE-JR- 200 PETE LE LE PET ФЕВ ETE TTT eT Teer Le aT) £182.25 | Е NORTON 5! 23.0 E LANDMARK AT SPEED 26.1 T = | шығымы. 5 | 
ТЕСЛЕ ЫМЕН ЕНЕҢ W CY Dade Cir ADM GEE zs * MEMORY INTERLEAVING FOR NEAR ZERO WAIT STATES 
} Ди К<: ED FOR 80387 COPROCESSOR * USES SINS OR 


COMPATIBLE: OPERAT ES АТ ATEM OMHZ * KEYBOARD 


| 
OPROCESSOR + В SLOTS + MCT BIOS - ҒАОК RAM | 


PS-135 135 WATT FOR 8088 ..................... ....859,95 Ш OR SEME USING 48 1MB SIPS + FIVE 16-BIT SLOTS, TWO 8. T ai ud 
| PS-155 150 WATT FOR вов ........ Emo 589.95 Щ вт SLOTS, ONE 32-817 SLOT FOR PROPRIETARY RAM CARD REPEC TAGE HUSA SPEEDS T SOUS КӘРІ 
| ps. 200Х 200 WATT FOR 8088 ......................................... $89.95 Ш «STANDARD XT HOLE SPACING > AMI BIOS + SIZE 85^ X 13 CAPACITY (ОКВ INSTALLED) 
| Р5-200 200 WATT FOR 286/388 ................ 989.95 J MCT-M386-20 20MHZ VERSION 952900 MCT-TURBO-10 ........ $99.95 
| PS-250 250 WATT FOR 286/386 : 5129,95 МСТ-М386-25 25MH? VERSION $799.00 - не vécu baba ba pasada Un pef aperi dore SEM 
! 2 | ЖИР т 95. MCT-TURBO вмн2у VE ASI — m T 1 $89.95 J 
т, 4 fh KE EY 
| Y ul 9 j д 


— — 


(408) 559 90253 rs L | 
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SERV VICE 800-538-500 


£ s peer Омо к ан ATP FAC лн EATE TEE ST | 


5-5 9 gem m 
| | J | * 30 DAY MONEY Б 
7 MONITORS 
VGA 
PACKAGE 


54995 


VGA COLOR AND 
CLARITY AT AN EGA 
PRICE! + B-BIT VGA Le 
GARD iS FULLY " 
COMPATIBLE WITH 

(ЕМ МБА * 720 X 540 
MAXIMUM RESOLUTION, 
840 X 480 IN 16 COLORS 

+ 528 Х 480 ІМ 256 COLORS _ 
* HIGH RESOLUT ION ANALG 
| MONITOR = EGA/CGA'MO 


ONO Y AND HERCULES COMPATIBLE 
i2-3. SYMPHONY 


“шай 
GEN 


| « DRIVERS FOR WINDOWS. 1 
AUTOCAD & VERTURA 


BACK GUARANTEE 


——————— II—— 
ON 
E 


J 


| | = » пала жы») сч ы к "T жин» на. — БА 
a | ` F N Wr + d Vm % Т | i | у ms. A ams r zm ІН! 
j | Р 1 ие, шаты, 1 a 4 Р 4 ! j | | = j қ " T (Ау 
И 7 | if | | | E а a i | Р | | D T 1 Г Г = l aa ! o 
l | | | | | -—À Y j | | "y — ч 
y А | | | М n J 4 | " ға C һ * a 1 k 1 j | | 1 се | 4 | т I өн 
əу ШШ 2 Ді А т». 


1 YEAR WARRANTY ОМ А ALL PRODUCTS * TOLL-FREE TECHNICAL SUPP ORT 


RELISYS MULTISYNCH $429,95 — 
a 14" NON-GLARE SCREEN - 800% 560 MAX RESOLUTION 
ЖЗА COMPATIBLE * TTL/ANALOUG MODE 


+ CGA/EGAA 
$359.95 


ЕЕ 
JDR-MULTI 


REL YSIS VGA MONITOR 


Ж ЕГ BH 
^ 14" ANALOG VGA MONITOR + GLARE RESISTANT SCREEN CS a ae шали 


| 

І E 
- 720 X 286 MAXIMUM RESOLUTION + TILTISWIVEL BASE | sagsusNHEM _ 
VGA-MONITOR — : = ааашшаайаш = H 

|. — — — 
EGA MONITOR 5339,95 | 
547 NON-GLARE SCREEN WITH 620 X 350 MAXIMUM | - | 
RESOLUTION: DISPLAY 18 COLORS SIMULTANEOUSLY | ENHANCED KEYBOARD = 25 | 
EGA-MONITOR | WITH CALCULATOR 74 
TAXAN DUAL PAGE MONITOR 51499 [sucks Vend esas — 
ы. ee Kee "жи “МИЦМЕНІС KEYPAD DOUBLES AS A MULTI-FUNGT ION 

оү Pa PES us Rea AH | BUSINESS CALCULATORWITH MEMORY FUNCTIONS - 
: INCLUDES ГЕР АТ" CARD - 1260 X 380 МОМ-ІМТЕНІ,АСЕО | KEYS = 12 FUNCTION KEYS + XT/AT È PS/2 COMPATI = ыс 3 
TAXAN-P lll REQUIRES ADAPTOR GENDER 5-6 $4.95) 
14" SCREEN MONO 5139.95 В Fc-3001 
. GLARE-AESISTANT 127 SCHEEN WITH ABER DISPLAY ENHANCED KEYBOARDS 


720 4 250 RESOLUTION «+ TIL T/SWIVEL BASE 


VGA-PKG BTC-5339 \01.КЕҮ WITH 12 FUNCTION KEYS 569.95 
MONO-VGA FAPERWHITE VGA МОНТ DEG rim: $1 39.95 GM-1489 BTC-5339R COMPACT tel ey ЕРІНГЕ —* $79.95 
E HEC-MULTI-3D NEC MULTI-30 MULTISYNC ........ 5649.00 MONO-SAMSUNG SAMSUNG 12° ELAT SCREEN. $129.95 | MAX-5339 :01-КЕҮ MAXI-SWITCH (286 ONLY ncs 584 95 
| "TT ED FREQUENCY - 12 МОМО WITH GREEN SCREEN қ "ee vl rahe : 
MIRED SENSO DUAL FIXED FREQUEN 559900 ЈОН-МОМО т: МОМО WITH GREEN SCREEN — $69.95 ЖЕ K103-A AUDIBLE “CLICK” 101-КЕҮ KEYBOARD ......... $84.95 
- —————N STANDARD KEYBOARDS 
` "E BTC-5060 84-KE¥ WITH 10 FUNCTION KEYS $59.95 | 
GENISCAN “АІ FASTTRAP 3-AXIS Zu | МАХ-5060 MAXI-SWITCH 82-KEY|285 ONLY) $64.95 ^ 
SCANNER | 5 95 2768 “----------- T Ew 
T pei TRACKBALL 7109 ишн — 
199 а 2&3-AXIS POINTING CAPABILITY | | НАМ CARD 5 nos 
poser d: слома sse men FOR НР LASERJET 89 
OF GRAY SCALE* SPEED E * HARDWARE VAHIAS ean TION = à doi E 
C AUTO WEAGE FOR LARGE IMAGES N 7x. _ зы» оо | USER EXPANDABLE TO 1, 2 OR «MB. 
BN - AUTO MERGE Fi МА = Е { + USES S555 150N 
B - INCLUDES INTERFACE CARD , PC-TRAC 2.Ах|5 TRACKBALL 589,95 d e e ОЬ ТЕЕ 0А 
| - INCLUDES SCANEDIT Il, & ОВ, GENIUS SOFTWARE — - et МСТ-РАМДЕТ 
| x 2 чаша 2d 
Е 555450) | "W RAM CARD FOR LASERJET UP 272997 
ma PRODIGY-OCR о алы TWARE 349.95 ME CABLES AND GENDER CHANGERS B Lum TG tud там нәшіне | 
| І MOLDED: GOLD-PLATED CONTACTS: 100% SHIELDED lIP-BHAM — жын. 
CBL-PRINTER | | SFT. PC PRINTER CABLE s35 NM 5 
HT CBL-PRNTR-25 — 25FT.PC PRI NTER CABLE 1535 BP JETFONT SUPERSET -150 FONTS! 299% 
| THREE.BUTTONSERIESS —— % ШІ CBL-PRINTA-RA RIGHT ANGLE PAINTER CABLE 1595 BB 2 CARTRIDGES CONTAIN THE | 
| ‚ 320 DPI RESOLUTION B CBL-DB25-MM = 825 MALE- 5825 MALE БЕТ. 995 JM EQUIVALENT OF ТЕ SEPARATE НР | 
mm SERIAL Р5/2 COMPATIBLE CBL-DB25-MF 0825 MALE-D825 FEMALE Е FT 995 M» CARTRIDGES WITHOUT DOWN. 
LOGC9 SERIAL MOUSE 5084 ME CEE RSER AL = PER FEMALE Des MALE ЕРТ 6.95 MO LOADING! FOR HP LASERJET, | 
ЙІ LOGCS-C SERIAL MOUSE мот PS2 COMPATIBLE) $79.95 || CELKBOEXT 577 KEYBOARD EXTENSION im Bg sse AND LASERJET i гл 
| LOGC9-P сені MOUSE WITH PAINTSHOW .. $109.95 | Coccomes; — 00 EXT FLOPEY CABLE jan ME ORIVERSFOR WORDPERFECT, ЖШ H 
| LOGCS-PC SERIAL MOUSE WITH PAINT CAD 5154,95 CBL-MNT-9 | 5. PIN MONITOR EXTE БСМ 6.95 | WORD-STAR 2028, IBM DISPLAY = 
(0088. BUS MOUSE | $89.95 ШІ св .мнт-15 15-РІҢ MONITOR EXTENSION CABLE 9.95 ME WITE = MS WORD, WINDOWS, £c 
LOGB9S-P BUS MOUSE WITH PAINTSHOW $104.95 || CBL-MODEM MODEM -0825-0825 FEMALE 695 Ш ‘2-3. OBASE | AND MORE! — 2 
ЙІ LOGBS-PC aus MOUSE WITH PAINTICAD . $149.95 f GENDER GA 085-0815 ADAPTOR 455 J A SUPERSET j 
" ы - —= Eee = —oEoEEEEE— „== p 


| EPROMS 


| FART БЕ SPEED Vp PHS PRICE 
| | 2716-1 OAA "Білігі, Foy 24 3,95 
| | erage anar аг giv Zá 43.95 
I 275À B! S218 4505 те Бу 28 3.48 
| | 276-25] BETOZ z505 25y ra 3.88 
| 27 B1&2rB zn 1259 E 4,25 
1 27128 16718258 аА 18 5м Fra 4,25 
z?12BA-204 TE HE XH eo0ns таңу FI. 5,45 
27255 AeTEBxB йл 1254Y 28 4.95 
| eT 255 7276024 zh0ns 12,54 25 5,585 
z7512 65576"8 ang та 45 в 7.95 
270101-7% 13107228 zübnns 125W аа 16.95 
EPROM PROGRAMMER ?129°° 


. PROGRAMS 27XX AND ZTXXX 
EPROM& UP TO 27512 - SPLIT 
OR COMBIME CONTENTS ОР 
SEVERAL DIFFERENT SIZED 
EPROMS (VARIOUS FORMATS AND 
VOLTAGES) « READ, WHITE. COPY 
BLANK CHECK AND VERIFY» HEX 
AND INTEL HEX FORMATS SOFTWARE 


MOD-EPROM 
DATARASE П EPROM ERASER 23925 


* SMALL SIZE! - ERASES ALL 
SIZE EPROMS UP TO 4 AT А 
ТІМЕ- MOST IN 3 MINUTES 
WALL PLUG POWER SUPPLY 
DATARASE II 


i 


mm our catalog for our complete line! 


JDR caters to the ge veloper with a ful line af PROTOTYPE CARDS i 

pratoty, ping and programming products. JDR-PR1 B-BIT WITH «5V AND GROUND PLANE 27,85 

Here are jus! a few examples, Hequest ‚ JDR-PR2 ABOVE WITH VO DECODING LAYOUT 29,95 
JDR-PR2-PK ^ PARTS КІТ FOR JDR-PR?2 ABOVE 8.25 
JDR-PR10 1&-BIT WITH WO DECODING LAYOUT — 34.95 | 
JOR-PRIO-PK PARTS КІТ FOR JDR.ER!D ABOVE 15.85 | 


MODULAR PROGRAMMING SYSTEM 


EACH MODULE IN THIS SYSTEM USES A COMMON HOST ADAPTOR CARD, SO YOU CAN USE JUST ONE 
SLOT TO PROGRAM EPROMS, PROMS, PALS & MORE! | 
| E 95 
EPROM MODULE 119% 


COMMON HOST , 2995 
s + PROGRAMS 242-32 PIN EPRO c ЕРНЕУ Е | 
ADAPTOR CARD Р FROM EK TO ТАК REX TOORICOMMERTER ^ AUTO 
x 


к UNIVERSAL INTERFACE FOR ALL BLANK CHECK/PROGRAM/VERIFY- VPP 5, 12. 5, 12.75. 13, 21 & 
THE PROGRAMMING MODULES! 25 VOLTS» NORMAL. INTELLIGENT, INTERACTIVE & QUICK 
- SELECTABLE ADDRESSES 


ТА Es PULSE PROGRAMMING ALGORITHMS 
PREVENTS CONFLIC А! MOD-MEP 
PED T “А MOD-MEP-4 4-EPROM PROGRAMMER. 2... $189.95. | 

Б MODER As -EPAOM PROGRAMMER Lu 5259.95 

2 “16 15-EPROM PROGRAMMER .............. 5499.95 

UNIVERSAL „ 499° г 25 
MODULE ` PAL MODULE 249% 
* PROGRAMS ЕРНОМЕ, EEPROMS, PALS, BIPOLAR PROMS » PROGRAMS MMI. NS, TI 20 & TI 24 PIN DEVICES * BLANK 


8748 Е 8751 SERIES DEVICES: 1&VB AND 20VB GALS 


CHECK. PROGRAM, AUTO. READ MASTER. VERIFTY 
IBENER-IC ARRAY LOGIC) FROM LATTICE. ems ©. READ MASTER, VERIFTY & SECUR 


ITY FUSE BLOW 


NS, SGS * TESTS TTL, CMOS, -— - 
DYNAMIC 8 STATIC RAMS те" MOD-MPL 
«LOAD DISK. SAVE DISK, OTHER MODULES 


EDIT, BLANK CHECK. 
PROGRAM, AUTO. READ 
MASTER, VERIFY AND 
COMPARE * TEXTOOL 
SOCKET FOR 3° TO 

E WIDE C'S (8-40 PINS) 
MOD-MUP 


MOD-MUP-EA <-UNIT ADAPTOR ааа 


MOD-MMP MICROPROCESSOR PROGRAMMER ...$178.95 | 
MOD-MIC DiGITALIC а MEMORY TESTER... -5259,95 
MOD-MBP &)-POLAR PROM PROGRAMMER .... .. $499.95 


PAL DEVELOPMENT SOFTWARE 599 ы 
ENTRY-LEVEL PAL DEVELOPMENTFROM CUPL FULL SUF- 

PORT FOR 1618, 16R4, 16Н8, 16H8, 2018, 20R4. 2098 AND 20Х8. 
MOD-MPL-SOFT 


| 


йі 
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MICROPOLIS 


HIGH SPEED — 
HARD DRIVES < — 


KITS INCLUDE 

FAST FLOPPY ARO 
CONTROLLER, CASLES 
INSTALLATION GUIDE & 
NOVELL NETWARE-266 
SOFTWARE 


INTER DRIVE | KIT 
| FACE PRICE PRICE 


ESDI | 5949 51049 
Есе | 5999 51099 
$1619 | $1799 
51619 | 51799 
52499 = 
52499 - 


AVG, 
SIZE | MODEL SPEED 


23M&E 
23M3 
18M& 
18MS 
ТЕМЕ 
16М5 


| B47 " DRIVE 


| 
|" BO TRACKS + 138 TPI * ULTRA HIGH DENSITY 
а READWARITE 720K DISKS, TOO 


* INCLUDES ALL NECESSARY MOUNTING HARDWARE 


FDD-1.44X SLACK FACEPLATE 

FDD-1.44À 3E EGER EPLINE 

ey qne des SOFTWARE DRIVER ........ 919.95 
MP3554 2-1/2" MITSUBISHI 1.44MB BEIGE 2... $129.85 
MF355X 3-72 MITSUBISHI 1.34MB. BLACK $129.95 
FDD-380 5-1/4" DOUBLE-SIDED DD 380% $69.95 
FD-55B 5-54: TEAC DOUBLE-SIDED DD 280K., 599,95 
FDD-1. 2: 5-1 + DOUBLE SHEA HD 1.2M 595.95 

E-SIDED HD 1.2M .. $129.95 J 
М! l. LE ¥ 1] ill h igh 1] y recoil LI ПГ т en ] а 1 ү ? 1) , 
cor mp ап y to ar 1yone in ti he 
«et for a »mputer. d 


a со! 


та! 1 ket 


| ERODEUHEUS 


9600 BAUD V.32 MODEM 


*699 


FULL DUPLEX * АЗҮСННІСМ» 
100% ERROR FREE 
24 COM- 


- S500/48002400/1200 BPS - 
OUS/STYNCHRONOUS * MNP-5 FOR 
TRANSMISSIONS - COITY 32, V. 22/BIS V 22 BELL'232 


PATIBLE « DATA COMPRESSION ALLOWS 18.2% BAUD 
PRO-96E 
EXTERNAL 2400 BAUD 514955 
. 2400 12003200 BPS » REQUIRES SERIAL PORT & CABLE 
PRO-24E 

| РНО-241 2400 BAUD INTERNAL MODEM 1/2 CARD... $99.95 


г 27 MODULAR CIRCUIT TECHNOLOGY 
4800/2400 BPS 
FAX ned 5149? 


- 4800 BAUD GROUP Ili FAX TRANSMISSION ONLY = 2400 
BPS DATA MODEM - MENU DRIVEN PADFAX SOFTWARE 
1 SENDS DOS TEXT, РСХА ТІРЕ FILES ТО FAX TRANS 
MCT-FAXM 

MCT-24I iNTERNAL 2400 BAUD DATA MODEM . 
MCT-121 INTERNAL 1200 BAUD DATA MODEM 


VIVA 2400 BAUD ^139** 


STATE-DF-ART DESIGN AND PERFORM- 

ANCE = 24001200300 BAUD OPERATION 

* - FULLY HAVES AT COMMAND SET COM- 
ATIBLE * EXTENDED &-HEGISTER PHO- 

| GRAMMING - BINTERNATIONAL ICON 

STAUS LIGHTS = BUILT-IN SPEAKER 

| 2ND PHONE JACK FOR VOICE + AUTO 

WAIT FOR DIAL TONE & AUTO REDIAL 

: STANDARD RS-232C INTERFACE 

D: = “GRANITE LOOK" BASE 


$69.95 
$69.95 


oN 


| 


42.8MB 5339 84.9MB 


| 286/386 EXPANDED MEMORY 2129.95 


DRIVE KITS 1 
21.4MB “249 | 
32.7МВ °279 


5499 SS Seagate | a 


FORM DRIVE XT | ATF/H А 


HARD DISKS 
21.4МВ 5199 65.5MB °389 


32.7MB 5219 80.2МВ “569 


| Avā. | 


= MODEL SPEED FACTOR ONLY KIT а | 

21.4MB |ST-228 | 85MS | 5-14" | $199 |5 | 

327MB RLL |ST-238 | 65М5| 5-1/4" | 5219 | S279 | 5379 

42.8MB ST-251-1 | 28M5 | 5-14" | $338 5389 | $449 

$1MBSCSI| ST-251N | 40MS | 5-1/4" | $4319 | - . ІШ 

| |555MBRLL |8Т-277-1 | 28MS | 5-17" | $989 5449| 5548 | 
| | 80.2MB |ST-4096 | 2EMS | 5-14 | $569 - 5879 | 

| ġa 9MB SCSI | ST-296N | 28MS | 51/4 | $499 

| 1227MB АШ. | ST-H144R| 28M5 | 5-04 

д} | ST-1: ай E Р 
| See mL! SUE a * KITS INCLUDE HARD DRIVE, DRIVE CONTROLLER, 


CABLES AND JDR'S DETAILED INSTRUCTION MANUAL d 


MULTIFUNCTION 1/0 CARDS 
MULTI 1/0 CARD $59.95 


- SERIAL PORT - CLOCK CALENDAR WITH SATTER'T 


1.44MB 


FLOPPY - PARALLEL PORT 1 ADDRESSABLE AS LATI OF LATI 
s 95 МСТ-ІС 
49 MULTI I/O FLOPPY 579.95 


* SUPPOATS LP TO 2 380 FLOPPIES 
* SERIAL, PARALLEL GAME PORAT AND CLOTK CALENDAR 
MCT-MIO 


MONOGRAPHICS MULTI I/O $119.78 
* CONTROL z FLOPPIES * SERIAL, PARALLEL, GAME FORT, 
CLOCK CALENDAR - RUNS COLOR GRAPHICE SOFTWARE 


XT OR AT COMPATIBLE = FLOPPY DRIVES 


, ТЕО, 1 


SUPPORTS 2 
2MB А 1.44MB) + USER SELECTABLE АБА 
PRIMARY OR SECONDARY (3RD OR 4TH) FLOPPY DRIVE 
MCT-FDC-HD 


m mE 
(OU 


HIGH DENSITY 4-FLOPPY CARD 559.95 


" INTERFACES UP TO 4 FLOPPY DRIVES « CABLES POA а ON voLIR SLACK AMD WHITE MONITOR | 
INTERNAL DRIVES > BIDS SUPPORTS ANY COMBINATION MCT-MGMIO | 
Жа, ES | [380R/T30K.1 AME SSM) 
"e FDC-HD4 286,386 MULTI I/O CARD 859,95 
ж; * SERIAL. PARALLEL AND GAME PORTS + USES 26450 
FLOPPY DISK 529.95 SERIAL SUPFOAT CHIPS FOR HIGH SPEED OPERATION | 
* INTERFACES UP TO 4 FLOPPY DRIVES TO IBM PC OP MCT-AIO | 
COMPATIBLE + 0500 AND DS OO COMPATIBLE | 
MCN DISPLAY CARDS 
HARD DISK $79.95 
* SUPPORTS 18 OFIVE SIZES INCLUDING 10, 20. 30 AND 16-БІТ VGA $199.95 
20MB- CAN VIDE ! LARGE DRIVE NTO2 LOGICAL DRIVES . S49 X 386 (N16 COLORS - 256K VIDEO ВАМ EXPANDABLE | 

MCT-HDC 705128. &4 LEVELS OF GRAY SCALE 
MCT-RLL ВШ. СААР SUPPORTS 2 АЦ DRIVES  , $89.95 МСТ-ҰСА-16 
286/386 FLOPPY /HARD шала "Ме ш» 
- FLOPPY HAAD DISK CONTROL IN AN AT DESIGN - FOR UP 
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SETTING THE STANDAADS 


15 


ҮЕАН5 


ІНЕ FATHER OF 
COMPUTER GRAPHICS 


Today's graphics systems owe their existence to 
an innovative graduate school project called Sketchpad 


Don Bissell 


ack in 1960, interactive computer graphics 
| would have seemed like an improbable idea. In 
that year, computer operators typically posi- 
tioned stacks of prepunched cards onto com- 

= puters like the Whirlwind at MIT. The Whirl- 
wind weighed 250 tons, powered 12,500 vacuum tubes, and 
filled a two-story house. But in 1960, all the elements needed 
for CAD to become a reality were in place. 

The first element sprang from the development of the com- 
puter itself, which came in part from events surrounding World 
War II. In 1944, the U.S. government financed the construction 
of MIT's Whirlwind computer for national defense purposes. 


The Whirlwind introduced the first prerequisite for CAD—a 
CRT capable of displaying graphics. 

In 1949, the Russian explosion of an atomic bomb stimulated 
the U.S. to fund Project SAGE (for Semi-Automatic Ground 
Environment). In time, the SAGE computer linked all North 
American radar sites. Its operators used a hand-held photocell, 
or "light gun"—the precursor to the light pen—to assign inter- 
сері aircraft targets (Soviet bombers) represented symbolically 
on the CRT. The second piece of the CAD puzzle was in place. 

Tne Sputnik launch of 1957 generated further interest and 
financial support for computer research. Researchers at MIT's 
Lincoln Laboratories developed the ТХ-0 and later the TX-2 


ivan Sutherland, shown with his archetypical graphics system, 
Sketchpad, is considered the father of interactive graphics. 
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computer, which һай twice the memory of any computer of its 
day. Equipped with numerous switches, knobs, a keyboard, a 
point-plotting display, and a light pen, the TX-2 had from the 
first been designed to facilitate human-machine interaction. 
This was the third and final element essential to the develop- 
ment of CAD. 

The atmosphere of academic freedom at MIT allowed some 
nontraditional research to take place: Graduate students began 
playing Space War—the first computer game—on the giant TX- 
2 computer. The game impressed at least one of the students 
with the immense possibilities presented by real-time interac- 
tion with the computer. That student was Ivan Sutherland, who 
used the TX-2 to bring together all the elements necessary for 
CAD in his doctoral thesis, “Sketchpad: A Man-Machine 
Graphica] Communication System.” 

The cornerstone of Sutherland's thesis was a film that 
showed him using Sketchpad on the TX-2 computer to sketch a 
bolt. A light pen provided the coordinates corresponding to the 
drawing commands entered on the keyboard. Sketchpad al- 
lowed Sutherland to recall previously drawn display primitives 
(e.g., circles and polygons) to the screen. He was then able to 
rotate, scale, copy, and erase these primitives. The light pen let 
him edit existing drawing entities. Smaller versions of master 
drawings were described as "instances" of the parent drawing. 
Drawings created by Sketchpad could be stored on magnetic 
tape. Many of the computer's switches were assigned func- 
tions, such as move and draw. In short, Ivan Sutherland's 
Sketchpad was a complete and working CAD software package. 

The “Robot Draftsman,” as Sketchpad was later called, il- 
lustrated the potential of computer graphics and inspired al- 
most all who viewed it. The idea that people no longer had to 
become expert programmers to use the computer effectively 
was novel and exciting. Now users could produce graphics in 
real time and observe instantaneous results. Numerous scien- 
tists chose interactive computer graphics as a career field as a 
result of viewing Sketchpad. 

An immediate effect of Sketchpad's influence was heavy in- 
vestment in computer graphics R&D by both military and com- 
mercial organizations. Today's CAD system has benefited 
from the innovation of numerous contributors. ІВМ, for exam- 
ple, provided credibility to the infant CAD industry with the 
announcement of the IBM 2250, which added the concept of 
vector CAD to computer graphics. In 1966, Lockheed-Georgia 
used computer graphics to create a numerically controlled ma- 
chined part. Then came the Alto, an innovative stand-alone 
system developed at the Xerox Palo Alto Research Center in 
California, inspired in part by Sketchpad. (Many now say that 
the Alto provided the most significant advancement in com- 
puter graphics.) Іп 1970, Ivan Sutherland developed view clip- 
ping and perspective projection to further enhance CAD. 

Sketchpad was not one isolated discovery; it was an entire 
methodology. Many brilliant scientists and engineers have con- 
tributed to advances in computer architecture, I/O devices, and 
display technology, and these contributions are still ongoing. 
But in bringing together the pieces for the archetypical CAD 
system, Dr. Ivan Sutherland set the stage for the $1.6 billion 
CAD industry of today. For this remarkable achievement, he is 
rightfully known as the "Father of Computer Graphics." B 


Donald Bissell is a CAD designer at the Portsmouth Naval Ship- 
yard in Portsmouth, New Hampshire. He is also a CAD consul- 
tant and is currently working on a book on the origins of CAD. 
He can be reached on BIX c/o "editors. " 

Your questions and comments are welcome. Write to: Editor, 
BYTE, One Phoenix Mill Lane, Peterborough, NH 03458. 


BBS Sysops 


© Are you looking for ways to improve your 
board? Something that will set you apart 
from other boards in your area? 

© Are your subscribers interested in Micro- 
computers? Listen to this! 


Announcing the Bulletin Board EXchange 


The Bulletin Board Exchange allows you to become 
a publisher of MicroBYTES Daily, an on-line news 
service from BYTE. Bulletin Board Exchange/ | 
MicroBYTES is а custom package of news and features 
designed especially for local BBSes, and is available 
only to sysops. 


Every Monday through Fnday you get articles about 
developments in microcompuling, telecommunications 
and selected new product announcements. Get the 
latest news about MS DOS machines, Macintoshs, Unix 
workstations, Amigas, Alan STs, peripherals and soft- 
ware. All the stones are reported, written, and edited by 
the staff of BYTE Magazine, BYTEweek and BIX, and 
our world-wide network of reporters and editors, 


Not only do you get a great resource for your 


| subscribers, but you also get access to BIX which will 


cut your cost of exchanging information and conducting 
BBS network business. 


All this is just $49 a quarter. 


Your one-year subscripuon to the Bulletin Board 
Exchange (billed quarterly) may be cancelled any time 
without further charge; just notify us. If you prefer, you 
may subscribe for three months only, at just $69, 


If you call BIX direct, vou pay no hourly telecom- 
munications charge. If you call using Tymnet, the rates 
are only S3/hour on evenings and weekends and 56/ 
hour on weekdays. You may also purchase unlimited 
off-peak Tymnet for just $20 a month. 


Subscribe today. 


One Phoenix Mill Lane 
Peterborough, NH 03458 


800-227-2983 
In NH 603-924-7681 
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PRINT QUEUE 


Hugh Kenner 


In Darkest Self-Similarity 


A spate of new books—and a couple of classics—point out 
that fractals are everywhere, even in publishing 


nder fractal, the second edition (1989) of the Oxford 

English Dictionary now offers an elegant definition: 

"A mathematically conceived curve such that any 
small part of it, enlarged, has the same statistical character as 
the original." Good. The OED having spoken, fractal is offi- 
cially part of the language. 

Strictly speaking, the word is an import from French, the 
language Benoit Mandelbrot was using when he made it up. He 
recalls making it from the Latin fractus, broken. To see the 
connection with brokenness, reflect that a circle can't be a frac- 
tal, because 1f you erilarge a small enough part of it, you might 
as well be looking at a straight line. But enlarge a portion of a 
jagged rock, and, lo, a rocky mountain. 

In Paris, Mandelbrot's Les Objers Fractals (1975) has just 
reached its third (1989) edition, with an engaging 50-раре 
“Survol” (Overview) appended (Flammarion, 99 francs). In 
New York, the second edition 
of his gloriously illustrated 
The Fractal Geometry of Na- 
ture (1982, W. H. Freeman. 
$39.95) is due out in October 
of this year. Next came Н. О. 
Peitgen and Р.Н. Richter's 
1988 The Beauty of Fractals: 
Images of Complex Dynami- 
cal Systems (Springer-Verlag, 
$39), including a sketchy do- 
it-yourself appendix for pro- 
grammers. 

Michael Barnsley's Frac- 
tals Everywhere (1988, Aca- 
demic Press, $39.95) is essen- 
tially a college-level text; The 
Science of Fractal Images 
(1989, Springer-Verlag, 
$39,95), which is edited by 
Peitgen with Dietmar Saupe, 
has eight contributors, includ- 
ing Mandelbrot (twice). and 
algorithms aplenty. 

Now add Clifford Pick- 
over's Computers, Pattern, 
Chaos and Beauty (1990, St. 
Martin's, $29,95) and two 
books by Roger Stevens for 
IBM PC users: Fractal Pro- 
gramming in C (1989) and 
Fractal Programming in 
Turbo Pascal (1990) (M&T 
Books, each $29,95, or $10 
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more with a source code disk included). The chronology does 
limn a pattern. 

Fifteen years ago, Les Objets Fractals argued for the unity 
and pertinence of the brand-new fractal concept. But its discov- 
eries have never been free from computer dependence, and 
people who saw fractal images wanted to make such images. 
Until the mid-1980s, that meant access to а mainframe. We for- 
get how recent hardware leaps have been. An early mono- 
chrome image showing a detail of a Mandelbrot set (The Beaury 
of Fractals, page 152) is pathetic even for monochrome, 

Even at IBM's Yorktown Center, Mandelbrot himself had no 
access to color before about 1980. IBM PC graphics were ini- 
tially miserable; I still use my old bit-mapping Zenith 27-100 for 
this kind of work, though it’s confined to just eight colors, in- 
cluding black. But EGA and УСА boards have recently been 
opening the PC gates. Hence the most recent books. 

Computer dependence? 
Partly because fractal con- 
cepts are most accessible to 
the eye, which means graph- 
ics; More important, because 
many of them depend on itera- 
tive equations, which mean 
work, Start with inputs that 
may say where а point is on 
the screen; crunch numbers 
till a result emerges; feed that 
result back into the equation; 
repeat until the result either 
settles down or gives signs 
that it's never going to. As- 
sign the result a color. Turn 
the point on. 

That can mean 100 or 1000 
iterations; so for pencil and 
paper, one point could take 
all day. And we're thinking 
of 100.000 points or more. If 
the equation isn’t too nasty. a 
mere 5-MHz computer can 
chew them at perhaps 200 
points per second. 

“You can't prove anything 
with a computer!" cried ап 
objector. "True," said Man- 
delbrot, "But playing with a 
computer 15 а source of con- 
jectures, often unexpected 
ones." Programs, anyone? 

Although the Amiga's 


ILLUSTRATION: CHRIS SPOLLEN £ 1990 


graphics capability would seem to make it an ideal fractal ma- 
chine, nothing really elaborate seems to be available yet. Му 
contacts suggest starting with MANDELVROM20.ZOO, 
available on BIX in "amiga.user/ listings." Lacking the hard- 
ware, I can't report firsthand. 

If you have a PC and a subscription to BIX, your quickest 
recourse is to download from "graphic.disp/listings" a little 
wonder called FRAINT.EXE. Then run it, being sure to have 
plenty of disk space available, since what it does is unpack some 
400,000 bytes of files. These include a document file and a pro- 
gram called FRACTINT.EXE. (If vou copy the lively 46-page 
document file to your printer, be advised of my one complaint: 
no page breaks. Use DOS's PRINT with the /P:60 switch.) 


ormal 
straight lines to normal 
Jagged contours: That is 
one short way to say 
where fractals take us. 
And to star maps and 
diamond maps 
and a PC screen. 
Бывает 


FRACTINT is the two years’ work of a merry crew loosely 
coordinated by Bert Tyler (who is also on BIX). At the heart of 
FRACTINT is inspired reliance on quick integer rather than 
slow floating-point calculation. It works on a whole menu full 
of graphics systems. (Even chunky imapes on a four-color CGA 
are interesting.) The current version— 11.0 as I write—includes 
Mandelbrot sets, Julia sets, Lorenz attractors, Newton itera- 
tions, Sierpinsky gaskets—in short, most of the fractal buzz- 
words, even Pickover's popcorn. And it's publie domain. The 
16-odd authors spell out а contribution policy: "Don't want 
money. Got money. Want admiration." 

(Make "admiration" ironic, the way I think they mean it. 
and you've got something Mandelbrot would applaud. He dis- 
tinguishes science done for the sake of doing it from science 
done for the status it can bring. Those lads are doing it for the 
sake of doing it.) 

They get my admiration. The speed with which FRACTINT 
displays, say, the basic Mandelbrot set is incredible. As anyone 
who's played with it knows, that set can cost aeons of time in its 
huge central black hole, reiterating hundreds of times, only to 
discover that a point needn't be turned on after all. One of the 
FRACTINT crew (Mark Peterson) spotted a black-hole “peri- 
odicity loop” іп The Beauty of Fractals, moreover, on pages 
58-60, where the math is heavy. À detector for that loop proved 
cheap and fast; the program now skims across blackness like 
Katarina Witt across ice. 

Or, if you've a C or Turbo Pascal (version 4 or higher) com- 
piler, you can use the DOS disks that can be obtained with the 
Roger Stevens books. (Don't even think of entering all that 


code by hand.) The disks contain source code only, and getting 
that to run may need à little tinkering. The Pascal version de- 
pends on a fracta] unit you compile separately, and my version 
5.5 compiler balked until I'd inserted { $84) to say I wasn't ex- 
pecting a numeric coprocessor chip. That's odd, since Stevens 
defers until as late as page 442 a mild afterthought to the effect 
that you might find such a chip helpful. 

The overlap between Stevens's books and FRACTINT is 
considerable but not total; if Stevens lacks popcorn and trigo- 
nometric Mandelbrot, FRACTINT lacks Hilbert curves and 
assorted landscapes—trade-offs like that. 

As for what it all means. if I could choose just two books, Га 
say Mandelbrot's The Fractal! Geometry of Nature (after all, 
the present-at-the-creation text) and The Science of Fractal 
images, diverse and explicit. The Mandelbrot book, it’s been 
asserted, is not for everybody. True. But it’s broken into typo- 
graphical chunks, many of which are for anyone literate. 
Whenever the deeper math glazes your eyes. skip along. You'll 
come to a paragraph like this: 

"And the distribution of raw diamonds in the Earth's crust 
resembles the distribution of stars and galaxies іп the sky. Соп- 
sider a large world map on which each diamond mine or dia- 
mond rich site. . . 1s represented Бу a pin. When examined from 
far away these pins’ density 1s extraordinarily uneven. A few 
are isolated here and there, but most concentrate in a few 
blessed (or accursed) areas. However, the Earth's surface in 
these areas 15 nor uniformly paved with diamonds. When exam- 
ined more closely, any of these areas turns out itself to be 
mostly blank, with scattered subareas of much greater diamond 
concentration. The process continues over several orders of 
magnitude," 

Now recall what I quoted from the OED earlier: "any small 
part of it, enlarged. has the same statistical character as the 
original." Here's one more astonishing instance. The earth- 
wide distribution of raw diamonds is fractal. So is the cosmos- 
wide distribution of galaxies. Since what diamonds have to do 
with galaxies—for that matter, with coastline lengths or River 
Nile discharges, to mention two other examples—1s not evident, 
it seems we may be glimpsing a deep law. 

And in The Science of Fractal images, here's Michael Barns- 
ley, released from texibook constraints, eschewing our long ob- 
session with straight lines. He quotes Sir Kenneth Clark on 
landscape painting: "The leaves, flowers and tendrils of 
Rheims and Southwell, which, in the later twelfth century, 
break through the frozen crust of monastic fear. have the clarity 
of newly created things." 

So have Barnsley's Iterated Function Systems images, which 
use fractal self-similarity to store images in a fragment of the 
bit space we'd otherwise expect. (The trade-off is the time that 
reconstruction takes.) The cover picture on his Fractals Every- 
where—a color photo of a girl under а hat—was stored in what 
he calls “under 160 maps," using self-simalarities like the two 
sides of a face. But release from Euclid's straight lines is his 
generic theme. Such lines dominated, so Barnsley reminds us, 
both Rome's roads and Leibniz's calculus. 

Norma] straight lines to normal jagged contours: That 15 one 
short way to say where fractals take us. And to star maps and 
diamond maps and а PC screen. Ш 


Hugh Kenner is a professor of English at Johns Hopkins Univer- 
sity. His reviews have appeared in publications like the New 
York Times and Harper's. His recent books include A Sinking 
Island and Mazes. Не can be contacted оп BIX as "hkenner. " 
Your questions and comments are welcome. Write to: Editor, 


BYTE, One Phoenix Mill Lane, Peterborough, NH 03458. 
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Compared to this 
humble insect, 

а cruise missile is 
downright stupid 


oday, multiprocessor micro- 

computers handle hundreds of 

tasks at virtually the same time. 

Desktop workstations perform 
operations that are more complex than 
those performed by room-size main- 
frame computers five years ago—and 
they do it faster. We are using AI systems 
in real applications without expenditures 
of millions of dollars. It seems that we 
are entering the age of truly intelligent 
systems. 

But consider the bee wolf. This seem- 
ingly insignificant creature 15 a bee- 
hunting fly that tunnels its single-occu- 
pancy home in beach sand. Even though 
hundreds of bee wolves have their tun- 
nels in the same area of a beach, each bee 
wolf will return to its own home and no 
other. 

A biologist covered the opening of one 
bee wolf's tunnel with sand to see what 
the insect would do when it returned and 
found no tunnel. Without hesitation, the 
bee wolf went to the location of its entry 
and began digging. 

The biologist noted that each time the 
bee wolf left for a hunt, it would fly a pat- 
tern above its home before departing. 
The creature appeared to be memorizing 
landmarks. The biologist tested his 
theory (not to mention the bee wolf's pa- 


Stop Bit is an open forum for informed 
opinion on topics related to personal com- 
puting. The opinions expressed are those of 
the author and nor necessarily those of 


BYTE or its staff. Your contributions and 
| comments are welcome. Write to: Editor, 
| BYTE, One Phoenix Mill Lane, Peterbor- 

ough, NH 03458. 
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STOP BIT Ш Ben Smith 


ІНЕ FLIGHT 
OF THE BEE WOLF 


tience with biologists) by sketching the 
layout of pinecones around the entrance 
while the unsuspecting subject was at 
heme. Soon the bee wolf emerged from 
the tunnel and flew its pattern before 
heading out in search of prey. Once the 
bee wolf had departed, the researcher 
moved the array of pinecones over about 
a half-meter. 

When the bee wolf returned, it at- 
tempted to find its private cave at the cen- 
ter of the relocated pinecones. It dug in 
the sand for a second or two but found no 
tunnel. 

Unlike members of our species, the 
bee wolf did not call its lawyer, psvchia- 
trist, or parish priest. Instead, it realized 
that something was amiss and flew а 
higher pattern over the territory. From 
this new perspective, it was able to dis- 
card the erroneous references to pine- 
cones and promptly located the true en- 
trance. 

The first computer analogy to this rec- 
ognition and guidance problem is in a 
military application. The self-navigating 
cruise missile uses a system called ter- 
rain-contour matching (TERCOM ). In- 
side the cruise missile's guidance com- 
puter is a set of computer-encoded maps 
of checkpoints along the programmed 
flight plan. At these checkpoints, the 
TERCOM computer compares readings 
of a radar altimeter with a contour map 
stored in its memory. If the computer 
finds no match between the expected 
data and the real data, it searches for a 
match with the map of the surrounding 
area. Once the match is found, the com- 
puter adjusts the course of the missile to 
account for the error. 

To fool the cruise missile, you just 
move the target, leaving behind a dummy 
target. Because the cruise missile de- 
stroys itself in the process of destroying 
its target, it never can discover that it has 
made a mistake. 

Even though the flight-control com- 
puter in the missile weighs less than 100 
pounds, it has the equivalent of millions 


of transistors. Producing each of these 
computers costs a good part of a million 
dollars. In contrast, the bee wolf's brain, 
which 15 no bigger than the head of a pin, 
must carry on far more complex opera- 
tions than just finding its host's way 
home. It must provide control to an aero- 
dynamically instable machine. its body. 
The bee welf also can walk, dig. locate 
and outmaneuver its prey, and find a 
mate (a task that would be disastrous for a 
cruise missile). Compared to the bee 
wolf, the cruise missile is downright 
stupid. 

Many people falsely place computers 
in a scale of intelligence well beyond that 
of the human mind. But even a person 
with severe learning disabilities per- 
forms far more complex mental opera- 
tions in a far shorter time than the largest 
and fastest computer. What size com- 
puter and program could control a walk- 
ing robot that could rise from a chair, put 
on a coat, go outside, walk around the 
building on rolling terrain, establish the 
location of the entrance from visual in- 
formation, and reenter the building—ail 
this, while maintaining respiration, 
blood flow, and the input from millions 
Of sensors for pressure, temperature, 
light, sound, and chemical analyses and 
production? Now consider the scope of 
the human brain. How much data is rep- 
resented by all the memories in just one 
human being? What complex relation- 
ship exists between memories to create 
knowledge? 

From this perspective of information 
processing, you must айти that com- 
puters are merely sophisticated adding 
machines. Even when this year's high- 
performance machines outperform last 
year's model by an order of magnitude, 
they are still not noticeably closer to the 
performance of the humble bee wolf's 
brain, let alone the performance of the 
human mind. в 


Ben Smith is a BYTE technical editor. He 
can be reached on BIX as "bensmith. " 
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If you haven't seen LabVIEW 2, 


LabVIEW 2 front panel user interface 


"Perhaps the new version of National Instruments' 
LabVIEW will emerge as a de facto standard." 
- John M. Fluke. Jr.. Chairman, 
John Fluke Manufacturing Co., Inc. 


"LabVIEW 2 is the leader of data acquisition 
software, probably the most powerful product for 
data acquisition, analysts, and control on апу 
microcomputer.” 
— John Rizzo. Technical Editor. 
MacUser Magazine 


"The flexibility of LabVIEW 2 has prompted me to 
use it as the cornerstone of my future business." 
- Steve Conquergood. Chief Desien Engineer. 
САТ Limited 


"LabVIEW has been the most valuable computer- 
based tool I have encountered in the past 10 years. 
f estimate the LabVIEW programming effort at туо 
man-months, as opposed to the two man-xears 
requested for our advanced workstatton." 
— Gary W. Johnson. Electronics Engineer. 
Lawrence Livermore National Laborators 


"We did it! LabVIEW 2 is everything we visualized when we 
set out over six years ago to create the next generation 
instrumentation software technology. Our free LabVIEW 2 
upgrade program is our way of thanking the thousands of 
pioneering users who helped make this revolution possible." 
- James Iruchard. Ph.D.. President. 
National Instruments 


LabVIEW 2 block diagram program 


"Compared to the already excellent release 1,2, 
LabVIEW 2 is improved in virtually every wav. 
Compared to ‘traditional’ software, it's almost 
shocking. Worth the wait? You could say Гуе been 
waiting nearly a decade, since personal computers 


first came out, for something to bring it all together 


the way LabVIEW does." 
- Scott Jordan, Product Line Manager. 
Newport Corporation 


"With LabVIEW's modular system, | can visualize my 
test svstems as a hierarchy of individual, 
interchangeable components, resulting in shorter 
development time, increased functionality, and 
greater execution efficiency." 
- Michael Porter. Test Systems Engineer. 
CODEX Corporation 


"I eive LabVIEW high marks for its conceptual ease 
and its ability to adapt. Using LabVIEW, I have 
developed a sophisticated process control system for 
our distillation laboratories that is comprehensive vet 
сап be easily configured." 
— Glenn Graham. Research and Development 
Engineer. Union Carbide Corporation 
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Tbe Software is the Instrument ™ 
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(512) 794-0100 

(800) 433-3488 (U.S. and Canada) 
Fax (512) 794-8411 


Nihon National Instruments К.К. (Japan) (3) 788-1921 * National Instruments of France (1) 1865 3370 
National Instruments of Italy (2) 4830-1892 * National Instruments United Kingdom (06) 355-23-545 
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WORKGROUPS 


Tandy’ 
Business 
Systems 


Team up 
for success. 


The question is productivity. 

How can you keep expanding 

your business, coordinate your 
employees and still keep 


costs down? 


By working together. Powerful 
Tandy 386™-based business 
computers make ideal file 
servers for proven 3Com and 
Novell workgroups. Everyone in 
your office can access the same 
software. Cut costs by using 
shared peripherals. 


With E-mail, you can send 
memos without shuffling papers, 
and put an end to telephone tag. 


And we're on your team, too. 
Radio Shack provides the best 
support services available in 


the industry. 


Put together a winning game 
plan. Team up with Tandy 


business systems. 


Tandy Computers: Because 
there is no better value.™ 


Radie Лаек 
COMPUTER CENTERS 


386/TM licensed trom Intel Carp. 
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